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A HYDRAULIC AIR-COMPRESSING PLANT. 


A Column of Falling Water Sucks Down Air Which is Trapped in a Chamber and Used for Driving Pneumatic Machinery. When the Air Pressure 
Becomes too Great It Blows Off in a Geyser of Spray.—[See page 231.) 
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NEW YORK, SATURDAY, MARCH 16, 1907 
The Editor is always glad to receive for examination illustrated 
articles on subjects of timely interest, If the photographs are 


sharp, the articles short, and the facts authentic, the contributions 


will receive special attention. Accepted articles will be paid for 


at rewuler space rates 


GOVERNMENT INVESTIGATION OF RAILROAD 
ACCIDENTS, 
number of railroad 


The increase in the accidents 


during the past winter has been so alarming as to 
suggest the urgent need for some preventive measures, 
immediate and drastic. There is little hope of any 
movement looking to this end being made by the rail- 
They are too hopelessly hidebound 
admit that 
have any 


roads themselves 
in conservatism and self-sufficiency to 
measures can be taken that will 
material effect in decreasing, or rather in staying the 
increase in, the number of passengers and employees 
that are killed and wounded in the day-by-day opera- 
tion of railroads. 

The remedy must come from the outside, and it can 
be found in the introduction of that excellent system 


remedial 


of government inspection of railroad accidents, which 
has been in vogue for many decades in some European 
England, where govern- 
ment ehief factor in the 
wonderful immunity from accident. which the railroad 
Although two or 


countries, and notably in 


inspection has been the 
system of that country has enjoyed 
three serious accidents have caused the death rate ta 
figure during the past year, the 
killed is extraordinarily low, 


rise to én unusual 
average annual number 
ind recently In a single year over a billion passengers 
were carried without the loss of a single life. In the 
United States 


inspection of accidents, our railroads, during 


where we have no adequate government 
a period 
of a little over six months of the present year, have 
killed, in generally avoidable accidents, wel! on to half 
u thou sand passengers 

Under the British system of government inspection, 
if a railroad wreck involving loss of life occurs, the 
railroad officials are prohibited from clearing up the 
wreck, except so far as is necessary to rescue passen- 
gers, until it has been made the subject of a searching 
examination by the presiding engineer of a Board of 
Trade railroad 
wreck investigations 
gine and cars, are left in statu quo, in order that the 


appointed specially for 


Roadbed, ties, rails, wrecked en- 


commission, 


government officials may have every possible scrap of 
evidence at hand that can in any way assist in deter 
mining the eauses, immediate and remote, of the dis- 
An elaborate report is then prepared and placed 
on record It can readily that 
reperts constitute an invaluable mass of data for the 
guidance of the railroads in the prevention of future 


astet 


be understood these 


accidents 


Compare that method with the system adopted in 


the United States, where, as soon as an accident occurs, 
and especially if it be one incurring heavy loss of life 
the wrecking train is rushed down to the wreck, the 
wrecked cars dragged back onte the tracks and hauled 
away, the Lord knows where, and those cars that are 
so badly wrecked as to be incapable of replacement 


the very cars, mark you, which could afford the strong 


est evidence as to the cause of the disaster—are burnt 


up at the side of the track, and the metal parts carted 
iway to the junk pile In a word, the evidence upon 


which an intelligent and impartial study of the wreck 


ould be based, is swept out of existence by the wreck 
ing crew Frequerntiv, the only fruits of investigation 
that remain are the individual impressions of this or 


chief 
may happen to be 


that head of the department-—superintendent 


engineer, road master, or whoever 


within reach of the wreck 


it is admitted that the leading railroads claim that 


areful tnvy tion ire made of every erious acei 
dent: Dut the resu of these investigations are filed 
sway in the secret archive f the compan) Such les- 
sons as may be learn from any particular disaster 


which it 


eonfined to the officials of the oad on 
There emination of information, 


takes place is no dis 
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not even among the railroads themselves; and as to 
the making public of such information, it is never con- 
templated for an instant. True it is, that the pub- 
licity bureau of a railroad is sometimes instructed to 
make a statement: but such investigations and state- 
ments are always ex parte in character; and we may 
be sure that, where an accident is directly due to poor 
equipment or faulty operation, the typewritten sheets 
of the publicity bureau will make no mention of the 
fact. 

If the publication of the findings of the Board of 
Trade investigation of English railroad accidents ended 
the matter, these investigations would have merely 
an academic interest; but it is upon these findings that 
the government regulations affecting the construction, 
maintenance, and operation of railroads are based; and 
it is our belief that to this system of investigation, 
with its subsequent law-making, the English railroads 
owe their remarkable immunity from accidents. 

The crying need of the hour is the institution of a 
government board for the investigation of accidents on 
United This board should be com- 
posed of railroad engineers of ability and experience. 
They should be paid salaries commensurate with their 
reputation, and sufficient in amount to place them be- 
yond any possibility of temptation. They, and their 
local representatives in the various parts of the coun- 
try, should be invested with sufficient authority to 
enable them to make the most searching investigation 
and to enforce the attendance for examination of any 
official or employee from president to trainman. Upon 
this commission would devolve the duty of outlining 
such legislative measures as, in its opinion, were neces- 
sary to secure the safety of the traveling public. It is 
our firm belief that before such a commission had been 
in active existence five years, the number of railroad 
accidents in this country would have been cut down 
50 per cent, and that before a decade had passed the 
number would have been reduced to the more humane 
figures which obtain on European railroads. 


States railroads. 
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COMPARATIVE ECONOMY OF PRODUCER GAS 
AND STEAM. 

It is known in a general way that a good producer- 
gas engine plant will yield a horse-power upon about 
one-half the amount of fuel that is necessary to gen- 
erate one horse-power with a steam plant. The rela- 
tive efficiency of gas and steam has recently been made 





the subject of analysis by a well-known pioneer in the 
field of Dowson, who 
bases his comparison upon a 
plant, each of a capacity of 256 horse-power. In the 
case of the steam plant, he finds that of 1,120 heat 
units contained in the fuel, 224 units are lost in radi- 
and that 896 units appear 
in the steam that is generated. Of this amount, 112 
units are lost by condensation in the pipes, etc., leaving 
784 units that are supplied to the engine. Of these, 
667 units are lost in the exhaust, leaving only 117 units 
to be converted into work in the engine. Of 
17 units must be deducted for engine friction, leaving 
only 100 units, out of 1,120 originally in the fuel, avail- 
able for useful work on the engine shaft In other 
words, in order to obtain 100 heat units in useful work 


Emerson 
steam and gas 


producer gas, J. M. 
power 


ation, flue gases, ashes, etc., 


these, 


on the shaft of a steam engine, there must be 1,120 
heat units in the fuel burnt up in the boiler. A simi- 
lar investigation of the producer-gas plant shows that 
there need be only 525 heat units in the fuel consumed 
in the producer to give 100 heat units of useful work 
on the engine shaft In the producer-gas engine 105 
units will be lost in radiation, etc., from the gas plant; 
126 units will be lost in cooling the engine; 177 will 
be lost in the exhaust, and there will remain only 117 
units to be converted into work in the cylinder, of 
which 17 will be lost in engine friction, finally leav- 

work. This com- 
of 53 per cent in 
A comparison by the 


perform useful 


saving in fuel 


ing 100 units to 
parison shows a 
favor of the producer-gas plant. 
same authority of two 40-horse-power plants, gas and 
steam, shows a saving of 70 per cent in favor of the 
gas plant. Excellent as is the economy of the gas 
plant as shown by these figures, it must be noted that 
the heat losses are still very large, and future improve- 
ment in economy must be looked for mainly in this 
direction, both in the gas plant and in the engine. 

_ RR 

PROGRESS ON THE ERIE CANAL. 

As in the case of the Panama Canal, the work hith- 
erto accomplished on the Erie Canal has included a 
large amount of preliminary operations which do not 
figure in the statistics of total excavation done in the 
prism of the canal, At the present writing, over 
$35,000,000 worth of contracts are either ready to be 
let or have just been let, and these, when completed, 
will cover 209 out of the total 440 miles of canal to be 
Some conception of the magnitude of the 





excavated 
preliminary work which has already been done may be 
from the fact that the corps of engineers 
the surveys have run levels over. nearly 
work over more 


gathered 
engaged on 
1,500 miles, have done the transit 
than 1,000 miles, and have completed the topographical 


maps of 130 square miles of territory. The investiga- 


cotta 
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tion of the sub-surface along the route of the cana} 
by drilling in earth, sand, and stone, has been carried 
out on a vast scale, the total amount of drilling that 
has been done amounting to over 40 miles of vertical 
depth. At the time of the last report of Col. Thomas 
W. Simons, consulting engineer in the construction of 
the work, which was made in January of the present 
year, the work under contract covered a distatice of 
70 miles and represented a_ prospective outlay of 
$20,000,000. A fact, most encouraging and very unusual 
in work of this character is that every item of expendi- 
ture thus far placed on record is below the estimated 
On that portion of the work then under contract, 
there had been a saving of nearly $3,000,000 over the 
preliminary estimates. We have often had occasion to 
speak in these columns of the far-reaching effect in 
economy of time and expense which will be produced 
in engineering works by the extended use of concrete 
in place of stone masonry. In the present report, the 
extent of this economy in works of magnitude is forci- 
bly illustrated, for Col. Simons states that when the 
Board of Engineers decided to use concrete instead of 
stone for the masonry of the canal, a saving of 
$16,000,000 was effected on this item alone. The report 
closes with the welcome statement that the last vestige 
of organized opposition to the canal work has disap- 
peared. Although this opposition was at one time very 
active, the interests that were opposed to the improve- 
ment of the canal have abandoned their attitude, and 
no effort is being made in any quarter to hinder the 
prosecution of the work. 

COMPLETION OF THE SECOND TUBE TO BROOKLYN. 

With the completion, a few days ago, of the second 
of the twin tubes by which the Rapid Transit system 
of this city is being carried beneath the East River, 
the linking up of Brooklyn and Manhattan by an un- 
broken stretch of Subway tracks is brought one step 
nearer realization. Compared with the work of driy- 
ing the longer tunnels beneath the Hudson River, the 
construction of the tubes beneath the East River has 
been a far more formidable task. If we except the 
difficulties encountered by the English company which 
attempted to drive the first tube beneath the Hudson 
River, the work of connecting Manhattan and New 
Jersey has not been attended with very serious trou- 
ble; at any rate; if there have been difficulties, they 
overcome so quietly that the public. has 
heard very little about them. The East River, how- 
ever, has proved a very difficult proposition, largely 
because of the varying character and consistency of 
the material through which the tubes had to be driven, 
sand, rock, and, mud being successively encountered. 
It is to this variation of the material of the river 
bottom, coupled with what we have always considered 
to be the over-light construction of the tubes, that the 
trouble in the way of faulty alinement and elevation 
and the distortion of the tubes themselves, is largely 
due. The bending stresses at the point where the tubes 
rather suddenly from solid rock into soft mud 
have been so great as to crack some of the plates, and 
most of the delay on these tunnels has been due to the 
necessity of repairing these broken plates, and restor- 
ing the grade of the tunnel at points where it had 
fallen below the proper elevation. 


cost. 





have been 


pass 


Por ee 
>? 


PRESERVATION OF STEEL WORK IN TALL BUILDINGS. 

The question of the probable condition of the steel 
work of the modern office building, shut in, as it is, 
beyond the possibility of inspection, is one which has 
often been asked and very seldom definitely answered. 
During the past two years there have been a few oppor 
tunities presented by the demolition of skeleton steel 
buildings, to determine the amount of deterioration of 
steel when it is inclosed in masonry. But in each case 
the period of time which had elapsed since the ere 
tion of the building was too short to afford any ade 
quate test; that is, a test from which definite conclu 
could be ~ drawn. A few months ago, how 
ever, during the reconstruction of San Francisco, it 
was found necessary to remove the six upper stories 
of the Mutual Life Insurance Company’s building in 
that city; and as the building, which is a steel frame 
structure, was erected in 1893, the intervening thirteen 
years may be considered to have afforded an excellent 
test of the tendency to rusting, in a building of this 
character. The condition of the building, as described 
by Mr. F. B. Gilbreth, who had the contract for remov- 
ing the top six stories, shows that it was of the best 
construction of those days, and that the laying up, and 
filling of joints in the brick, stone, and terra cotta was 
as nearly perfect as possible. The exterior walls com 
pletely inclosed the steel frame, which was put together 
with bolted connections. .The floors were of hollow 
terra cotta arches and the partitions were hollow terra 
blocks. According to the testimony -of «several 
occupants, the earthquake did practically no damage — 
to any part of the structure, and in taking down the 
building there was no evidence that it was in the least 
injured by the heavy earthquake shocks. 

The damage from fire was similar to that observed 
in the Baltimore and other big conflagrations. Com- 
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red-clay bricks stood the heat better than any 
other mate but according to Mr. Gilbreth the floor 
blocks and partition blocks showed that terra cotta, 
in spite of the fact that it is incombustible, is a very 
unsatisfactory material to use in connection with 
steel. It expands so much more quickly than steel that 
it breaks up and falls apart by buckling long before it 


mon 


is ruined by fire ar water. 

The condition of the steel work of a steel frame 
building thirteen years old is, of course, the most inter- 
esting feature of this reconstruction. The structural 
steel had originally been covered with red metallic 
paint, and where this paint was in contact with lime 
mortar, the steel was found to be in very good condi- 
tion and showed little indication of rust. This excel- 
lent preservation was due to the fact that the joints in 
the brickwork were exceptionally well. filled, and the 
mortar well rammed in around the columns. There 
were some instances where the mason had been unable 
to slush in the mortar as well as might have been 
wished around the columns, and in one of these in- 
stances there was found a piece of rust scale larger 
than a man’s hand; but this was the very rare excep- 
tion. Indeed, the beams from which this particular 
piece of rust was taken would stand comparison with 
the average steel beam that had been in stock in 
a steel yard for several months. ‘Where the steel had 
not been thoroughly cleaned before painting, there 
were occasional! instances of some rust under the paint. 
Such cases were comparatively rare; and Mr. Gilbreth 
sums up with the statement that with these exceptions, 
the rust had not developed in thirteen years beyond a 
negligible amount, the straight columns, beams, tie- 
rods, and bolts being subsequently sold for use in new 
buildings now in progress of erection. 





GLASGOW AND MUNICIPAL OWNERSHIP. 
BY DAY ALLEN WILLEY. 

The city of Glasgow is the most notable community 
in the world from the standpoint of municipal owner- 
ship, owing to the various enterprises in which it 
engages, from housing its people to providing them 
with transportation. The operation of its street rail- 
way system through municipal control was one of the 
first ventures of this kind, being inaugurated in 1889, 
when animal power was utilized entirely for hauling 
the street cars. At that time but three communities 
in Great Britain operated their street car systems. In 
1904, however, no less than fifty communities con- 
trolled these utilities, the majority of them adopting 
the municipal ownership idea on account of the suc- 
cess which attended the experiment in Glasgow. The 
street railway system in this city serves a population 
At the 
present time it comprises 169 miles of surface track 


of about 1,(C0,000 in Glasgow and its suburbs. 


and a double-track subway, which is about 6% miles 
in length. All of the surface lines are operated by 
electric motors, the cars being propelled by the over- 
head trolley system so familiar in the United States. 
The cars, which are also constructed and equipped at 
plants owned and operated by the municipality, are of 
two kinds, one having seats on the top to accommo- 
These 
are known as “double-deckers,” and will seat about 
forty people, the cars provided with seating capacity 
inside only accommodating but twenty-five. As in 
other cities in Great Britain and on the Continent, a 
car is considered full when all of the seats are occu- 


date passengers who may desire to ride outside. 


pied, and no more passengers are permitted to enter, 
in contrast to the American system of crowding people 
into the cars until all of the available standing room 
is occupied. 

To furnish adequate service in the city and suburbs 
about 800 cars are provided, each equipped with a 
series of motors developing about 
the average. 


50 horse-power on 
Although the number of cars is small 
considering the extent of. the traffic, the service is such 
that there is little cause for complaint as to the fre- 
quency of the trips or the speed maintained. Yet dur- 
ing the year ending June 1, over 208,000,000 passen- 
gers were carried, an increase of nearly 100,000,000 
since 1899—illustrating how the traffic has expanded 
im less than ten years on account of the facilities af- 
forded for cheap trips. This is indicated by the num- 
ber of persons who have been carried during the year 
at the different rates of fare charged. No less than 
29% per cent paid an average of but one cent in 
American money, while 60 per cent paid an average of 
two cents a ride, and only 7 per cent three cents a 
ride. Actually less than one per cent of the total num- 
Ser of fares collected averaged five cents, the usual 
Fate on street railways in American cities. 

The Glasgow street-car system has not only been 
noted for the low rates of fare charged, but for the re- 
markable success it has attained from a financial point 
of view. To show how the venture pays the city, a 
few statistics of the receipts and expenses may be 
Siven. During the year ending June 1—the last com- 
plete year reported—the total income amounted to 
$4.100,000 in American money. After deducting the 
erating expenses »mounting to $2,280,000, a balance 
Was left of $1,820,000. Out of this, $300,000 was ap- 
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propriated for taxes and interest, and $850,000 for 
estimated depreciation of property and maintenance of 
way and rolling stock. From the balance, $175,000 
went to what is known as the “fund of common good.” 
After deducting all of these payments there was placed 
to the credit of the general reserve fund about $200,- 
000. Contrasting these items with the amounts allowed 
for depreciation and other expenses in connection with 
the operation of American street railways, it is appar- 
ent that the Glasgow corporation pursues a very gen- 
erous policy as to renewals and betterment, but the 
fund of common good is being accumulated in connec- 
tion with the sinking fund, and this now amounts to 
such a sum that the entire indebtedness incurred in 
purchasing, rebuilding, and equipping the railway sys- 
tem has been reduced to $8,500,000. As there are no 
dividends to be paid, the portion of the surplus avail- 
able for such payment is practically included in the 


sinking fund provided for the liquidation of all indebt- 


edness. It may be added that the sums appropriated 
for maintenance and depreciation represent no less 
than 6 per cent of the total capital invested. 

Not only the city itself, but the principal highways 
leading into it are served by the electric railway sys- 
tem, the corporation securing permission to lay its 
tracks on the suburban roads from the local authori- 
ties. In return for this privilege it guarantees to 
keep a certain portion of the highway properly paved 
and in good condition. While the overhead trolley sys- 
tem, as already stated, is used entirely on the surface, 
the poles are of an ornamental pattern and the over- 
head construction is very different from the unsightly 
work so often seen in American cities. Soon after the 
municipal authorities took control of the street rail- 
Way system, it was decided to discontinue the use of 
any of the cars for advertising purposes. This meant 
an annual loss of about $50,000, but the improvement 
in the appearance of the cars has compensated for it 
at least in part. The total number of employees is 
about 3,200. It is an interesting fact that since the 
city assumed control of the service it has reduced the 
time of working hours from twelve hours out of 
twenty-four to an average of nine hours per day, the 
average wages of motormen and conductors being $1.16 
in American money. 

From the main power station during the last year 
a total of 26,340,000 kilowatt-hours were generated, of 
which about 1,000,000 were utilized at the station itself 
The percentage of current lost in transmission and con 
version was about 11 per cent, the current supplied for 
operating street railway motors aggregating about 
20,000,000 kilowatt-hours, the average cost per hour 
for electricity after allowing for loss, taxes, insurance, 
and depreciation of the equipment was about 2.1 cents 
per kilowatt-hour. This estimate is based on a 
charge of one-fifth of a cent per hour for fuel, the coal 
averaging about $1.75 rer ton in American money. In 
addition to supplying the street railway service the 
corporation sold electricity for industrial and other 
purposes at a price averaging three cents per kilowatt- 
hour, indicating the profit which it obtained from the 
disposal of the current in this way. 

The success attending the operation of the system 
has caused the Glasgow corporation to plan several ex- 
It has obtained author- 
ity to construct lines within the city and suburbs 
which will aggregate 27 miles and will be completed 
in the near future. 
the enlargement of its plant for manufacturing cars 
which is even now very extensive. An addition is now 
under way which will be completed during the present 
year. It may be added that the municipal car factory 
is provided with a full equipment of modern power 
tools both for wood and meta! working, and that 
nearly all parts of the cars are manufactured here as 
well as assembled and finished. A considerable por 


tensions to the present system 


These extensions have necessitated 


tion of the power is electric current supplied from the 
station, many of the tools being driven by individual 
motors instead of steam power. 


THE CURRENT SUPPLEMENT. 

The electrification of the Simplon Tunnel railroad 
is the subject of the opening article of the current 
SupeLeMentT, No. 1628. The article is exhaustive, and 
is accompanied by many clear photographic illustra- 
tions: Mr. A. Frederick Collins contributes the last 
of his series on a 100-mile wireless telegraph outfit. In 
this installment he writes on the management and 
operation of ship and shore stations, giving alphabets 
which are employed in this country and abroad, as well 
as call letters of the United States naval stations, 
weather symbols, wind symbols, telegraphic abbrevi- 
ations in common use, and a communication chart for 
steamships. Mr. F. Z. Schellenberg contributes an 
article on “Our Coal,” in which he tells not only how 
coal is mined, but also something of the conditions 
which affect the miners. Mr.C, J. C. Zintheo’s elaborate 
paper on Corn-Harvesting Machinery is concluded. Mr. 
Cc. W. Parmelee likewise concludes his discussion of 
the technology and uses of peat. Of technological value 
is the article on gold and aluminium solders. Excel- 
lent formulas are given. The second installment of the 
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article on the manufacture of water-gas is pubkshed 
The article on the distillation and rectification of aleo 
hol is concluded 
—_—————- ++ e - ~ 
SCIENCE NOTES. 

Rich deposits of phosphate are reported to have been 
discovered recently in Riverside County, California, 
1,500 feet above sea level, four miles from Whitewater, 
on the Southern Pacific. The deposits lie in a cup 
shaped valley overlooking the desert and within thirty 
five miles of the Salton Sea. The discoverers were 
prospecting when the find was made, It was before 
the recent storms. They were suddenly atified by the 
stench, and realizing its cause followed against the 
wind until they stumbled upon their find in the valkey 
With the first rain the stench disappeared. The de 
posits are said to extend to a considerable depih and to 
cover hundreds of acres. 

A little-known phase of entomology is discussed by 
Leinemann in his article on the number of facets in the 
eyes of insects, published under the title “Uber die 
Zah! der Facetten in den zusammengesctzten Augen der 
Coleopteren.” He has had the patience to count the 
facets in the eyes of 150 species of beetles. He finds that 
the larger the specimen, the more numerous are the 
facets, and that usually there is not much difference in 
the sexes. The male in many cases, however, has more 
facets than the female. In Lampyris splendidula the 
male has 2,500 facets, while the female has but 300 
Melolontha vulgaris has, male, 5,300, female, 4,850; 
and Saperda carcharias, male, 2,200, female, 1.800 
There is no general reduction in nocturnal species 


A public museum combined with a Isboratory has 
recently been inaugurated at Brussels. This establish 
ment was founded for encouraging the development and 
expansion of electrical work in the country aa a result 
of experimental teaching, and to this end the museum 
has been equipped with all kinds of models and appa 
ratus which the visitor can observe and try upon the 
spot. The museum contains four main halls, where all 
the apparatus is installed. One of the hails is devoted 
to the demonstration of the laws of the electric cur 
rent, while in a second hall is found a collection of all 
the machines which give rise to electric or magnetic 
phenomena, as well as electro-chemical apparatus of 
various kinds. A gallery which forms part of the sec- 
ond hall contains an exposition of apparatus such as 
lamps, agricultural machines, etc., and the latter are 
driven by motors. The sections of telegrapiy, radio 
telegraphy, and telephony are well equipped with med- 
ern apparatus. In the third hall is installed the read 
ing room, which is large in size. Many scientific 
publications are received here. The fourth hall con 
tains the heavy electric machines, such as dynamos 
and motors. A number of professors is attached to 
the establishment, both for lecture and laboratory 
work. 

The Austrian explorer Dr. Erich Zugmayer, who for 
some time past has been engaged up¢rn important ex 
piorations in the unknown parts of Thibet, and who 
was compelied at last to abandon his journey only 
because of pronounced hostility on the part of the 
natives acting upon instructions from the Grand Liama 
at Lhassa, and intense privations due to climatic influ 
ences, achieved success from geographical, zoological 
and botanical points of view. The hardships encount 
ered on the journey were of an exceptional character 
due chiefly to the climatic conditions prevailing aud 
the rough character of the country traversed His 
route extended toward the south and southeast and led 
through an entirely unknown part of the country. For 
two months the party continued its way with extreme 
difficulty at an altitude of 16,000 feet 
was entailed by the transport animals because of the 


Great suffering 


hardships and abnormally severe weather encountered 
at those altitudes. When the party had reached a point 
at an elevation of 20,000 feet above sea level, Dr. Zug 
mayer, owing to the mortality among his animals. was 
compelled to abandon his projected route, and struek 
off in a westward direction to Kashmir, which had 
been his original objective by the more circuitous 
route. Despite the difficulties encountered and the 
enormous losses among the transport animala, the ex 
plorer was enabled to preserve the many valuable spect 
mens he had collected. 
past the Rudok and the Panggong lakes. 
at Kashmir the explorer had only twelve emaciated 


The return journey was made 


Upon arrival 


yaks left, testifying to the arduous nature of his jour 
ney. In addition to mapping out a considerable por 
tion of Thibet, hitherto unknown, Dr. Zugmayer has 
collected considerable data which will enable revisions 
of the existing maps of the country to be carried out, 
since he states that the latter are very erroneous, One 
fact he has conelusively established, and that is the 
recent volcanic conformations that have taken place in 
Thibet, a point which has been the subject of great 
discussion recently. At altitudes ranging between 
16,000 and 20,000 feet he secured numerous botanical 
specimens which are of great value, while he also 41a 
covered twenty new species of animals and fifty new 
groups of smaller animals. 
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MAKING ARTIFICIAL FLOWERS. 
BY JACQURS BOYER! 
Artificial flowers and leaves are made of silk and 


fotton fabrics stiffened with starch paste which is pre 
pared in the apparatus shown in one of the illustra 


heated by gas, where the 


tions. From the upper tan! 

starch and water are mixed together the paste passes 
through a sleve to the lower tank where it is kept in 
continual it on | 1 rotary stirrer and cooled by 


cireulating through pipes. From this tank 
the paste is dipped and poured through a second sieve 
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coats of colored starch paste before being varnished. 
The edges of the leaves of rosemary, etc., are curled 
Finally, the leaf stalk is usually 
covered with silk paper 

Stems composed of fabric are made by a machine in 
which three ribbons cut bias are unrolled from bob- 
bins and pass through spiral metal tubes heated by gas 
which cause them to cur! like shavings, and form little 
tubes which preserve their shape even when reeled. 
Stems are also made of India-rubber tubes. These are 
painted green and after drying are tinted brown on one 


with hot pincers 





into a cask. The 
fabric is plunged 
into the paste, 
wrung out nd 


stretched on wood 
en frames, the 
bars of which can 
be moved by 
screws to regulate 


the tension of the 


fabric and the 
layer of paste is 

uniform by 
paraiiel strokes 
in one lirection 


with a broad, fan 
shaped brush 
Here the fabric is 
allowed to dry and 
if it is to be used 


in making leaves 
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elaborate pieces. The artificial flowers made in Paris 
are celebrated throughout the world despite the com. 
petition of the flower makers of England, Germany, 
Belgium, Italy, the United States, and Brazil. 

oD a 
Drainage of the Florida Everglades. 

The land known as the Florida Everglades has been 
of historical interest since the seven year Seminole 
Indian war, which ended in 1842, during which time 
a meager knowledge of that peculiar area was obtained 
and later published in various brief reports. Its 
reclamation for farming purposes has generally been 
regarded as impossible, or at least so visionary as to 
merit no attention until recently. The preliminary 
work for its drainage, inaugurated by the State ip 
1906, is sharply criticised in many quarters and bit- 
terly opposed in others. There is no question but that 
this area occupies 











or petals of uni 
Stamping and Veining 
Machine. 


form color the 
proper pigment is 
applied with a 
It then goes to the cutting room. The 
hand or machine, with 


brush 
cutting is done by 
forms, shown, 


punches of a variety of 


arranged on trays, in one of the illustra 
tions. The cutter sits on a stool before a 
great wooden cutting block covered by a 
cushion supporting a thick sheet of lead, on 
which from two to four thicknesses of the 
fabric are laid. The punch is 


guided with the left hand and struck with a 


prepared 


mallet held in the right. The opera 


; 
neavs 





tion of cutting by machine is similar, except 






a most unique po 
sition among the 


various drainage 
projects now re 
ceiving attention 


in various parts 
of the country. It 
is a swamp plain 
extending from 
the south shore of 
Lake Okeechobee 
to the south boun- 
dary of the State, 
5,000 square miles 
in extent and coy- 
ered with saw 
grass of extraor- 
dinary height, re 
lieved by scatter. 
ed hillocks which 
are covered with 
pine, palmetto, 
and various sub- 
tropical bushes. 
This plain is coy- 
ered with water 
to various depths 
during the entire 
year. 

Whenever the 








that the mallet is replaced by a _ vertical 
stee! beam moved up and down by an & 
Girls then fasten to the cut-out 


pieces of fine cotton-covered brass wire which 


centric 
leaves 
give them stiffness and represent the leaf stalks. The 
veins and folds of the leaves are imitated by pressing 
the pieces forcibly, in a hand press worked by a ver 
tical screw, between 
design in intaglio and an iron plate which bears the 
relief, the two plates being hinged 


a copper plate engraved with a 


mame design in 
together to insure exact correspondence of the de- 
signs 

On leaving this apparatus the artificial leaf is a 
pretty good imitation of its natural model but, like an 
oil painting, it needs a final operation—varnishing 
For this purpose the leaves are immersed in melted 
wax in basins heated by gas. A mere dip suffices for 
a small leaf, but a large one is rotated by rolling the 
etalk between the hands to assure contact of the wax 
with every part. The soft, velvety appeararice which 
ie characteristic of the leaves of some plants is ob 
tained by dusting the waxed and re-heated leaf with 
fine starch, equalizing the coating with a soft brush 
and removing the excess of starch with a coarser 
brush 

Striped leaves are imitated by means of stencils, the 
colors being applied with a brush. Irregular markings 
are imitated by free-hand painting. The large leaves 
of Sedwm and other Crassulaceea receive one or more 


Making Starch Paste. 


side by a spray of color from a vaporizer, which gives 
them a very lifelike appearance. Even the thorns of 
roses, and acacias are sometimes imitated in sheet 
rubber cut out with a punch In copying an entire 
shrub, such as the lilac herewith illustrated, the skele- 
ton of the trunk and branches is wrapped with strips 
of suitable fabric which are then colored by hand be- 
fore the leaves and flowers are attached. For the imi- 
tation of heather a machine has been invented which 
cuts a ribbon into very narrow strips which remain 
attached to each other at their bases. When these 
ribbons are wrapped around brass wires the irregular 
fringe thus formed imitates natural heather to per- 
fection 
The manufacture of petals differs from that of 
Petals are colored by hand and are shaped, 
ed, and fluted by means of pincers and little balls 
metal manipulated by skillful workwomen, who 
guickly impress the variety of nature on a mass of 
previously petals. Other women, equally 
adroit, sit at tables strewn with petals, calyxes, pistils, 
and stamens, which they rapidly assembie in accord- 
ance with the laws of botany. The parts of the flower 
are fastened together by wrapping them with fine 
brass wire. The flowers then go to women who ar- 
range them in bouquets, baskets, wreaths, and more 


} 
eaves 


identical 


question of the ag- 
ricultural] possibil- 
ities of the Ever- 
glades is raised, several problems present themselves 
for solution. One is the removal of the excess of 
water, which makes this the largest swamp area of 
the country. Not only is there an annual rainfall of 
60 inches to be considered, but water is also contrib 
uted by the overflow of Lake Okeechobee, which re- 
ceives the drainage of not less than 5,000 square miles 
from the northern portion of the State, and has only 
one small relief channel, the Caloosahatchee River, 
which discharges westerly into the Gulf. This being 
inadequate, the lake spills over on the glade lands 
lying at the south. 


The depth and structural character of the soil has 


not been determined nor studied closely. The Disston 
sugar plantation, established several years ago north 
of Lake Okeechobee but now abandoned, demonstrated 
that the muck soil in that locality when drained pro 
duced sugar cane of superior quality and quantity. 
The stability of artificial drainage channels in this 
territory, the control of the water level in soils of @ 
muck or peat character, and the amount of shrinkage 
likely to take place where drainage is accomplished, 
are yet subjects of speculation. Those glade lands 
whose producing properties have been tested are con- 
fined to the little glade openings at the border of the 
great swamp, which are not muck lands, and in this 




















Making Wreaths and Crosses of Artiticlal Flowers. 


MAKING ARTIFICIAL FLOWERS, 


Varnishing Leaves. 


Se 




















Marcu 16, 1907. 
respect a holly dissimilar to those in the interior, 
as far as « ninations have disclosed their character 

While the State Drainage Board of Florida has be- 
gun to dredge the channel , from the head of New 


River at I< Lauderdale, on the east coast, northeast- 
erly to the southern border of Lake Okeechobee—the 
first move made toward the drainage of any consider- 
able portion of the Everglades—these and other unde- 
termined matters essential to the ultimate success of 
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overlying the rocks which is said to constitute the sub- 
strata of the entire area. 

This preliminary examination relating to the agri- 
cultural possibilities of the historical Everglades in- 
cludes not only instrumental engineering, but problems 
in drainage construction and consideration of the sub- 
sequent behavior and value of the soil for productive 
uses. The examinations will be made with a view to 
determining the most feasible and practicable plan 


10 parts of American turpentine oil. This second 
mixture is then added to the first, and 40 parts by 
weight of ammonium carbonate prepared with oil of 
lavender added to the whole. The mass is left to dry 
in a well-closed receiver. 

When required for use, the powder is scatterea in 
rooms or receptacles containing the articles which are 
to be protected from moths, the articles being either 


suspended over it or laid in it. The powder may, 




















Building a Tree. 


this vast reclamation project still confront the State 
and other owners of land to be affected. The State 
Board, appreciating this state of affairs, has through 
the governor asked that the -U. S. Department of Agri- 
culture, through irrigation and drainage investigations 
of the Office of Experiment Stations, make the matter 
a subject of special investigation and report. 

A preliminary examination of the Everglades was 
made by Mr. J. O. Wright, drainage engineer of the 
Office of Experiment Stations, followed by a con- 
ference with the governor and a number of members 
of Congress of Florida, which resulted in the Office of 
Experiment Stations undertaking an _ investigation, 
which includes the running of a line of levels from 
the west to the east side of the Glades, something 
never heretofore attempted. This survey was begun 
at Fort Myers in January last. It is in charge of Mr 
John T. Stewart, assisted by Lawrence Brett, drainage 
engineers of the Office of Experiment Stations. These 
engineers have a corps of assistants equipped for mak- 
ing all the necessary engineering and physical exam- 
inations. The line of levels, which starts at tide 
water at Fort Myers, will be carried across the State, 
connecting the surface of Lake Okeechobee and the 
upper part of the Everglades with tide water at the 
east coast. Examinations will be made of the physi- 
cal structure and depths of muck or other material 





Cutting Out Leaves and Petals with Hand Punches. 


for draining the whole or a part of the Everglades, 
in which will also be taken into account their probable 
agricultural value when drained. If the land can be 
successfully reclaimed, its value will be measured 
largely by the staple subtropical crops that may be 
produced and exported. It is expected that the in- 
vestigations already begun will be continued until 
some definite conclusions have been reached upon all 
of the doubtful and undetermined factors pertaining 
to the drainage of the Florida Everglades. 
ee oo 
Preparation of a Moth-Exterminating Powder. 
The following recipe for preparing a mcth-extermi- 
nating powder called “Antimothine” is given by the 
Pharmazeutische Zeitung of Berlin: 500 parts by 
weight of finely-sifted sawdust are thoroughly mixed 
with 5 parts of powdered ammonium carbonate, 
prepared with oil of lavender. To this 10 parts of 
glacial acetic acid, mixed with 10 parts of water, are 
added and mixed until the effervescence, caused by 
the acetic acid, has ceased. By this treatment, the 
sawdust is made ready for the admixture of further 
ingredients. A second mixture is then prepared as 
follows: 500 parts by weight of finely-sifted sawdust 
are mixed with 20 parts of glacial acetic acid, diluted 
with 20 parts of water, 15 parts of spirits of wine, in 
which 5 parts of camphor have been dissolved, and 


however, be strewn over the objects in the usual man- 
ner, without the latter suffering any injury Owing 
to the fact that the active constituents are coutained 
in the vehicie (cellulose) in a finely-divided state, 
their action is certain and lasting; moreover, an agree- 
able smell, injurious to moths, is developed by the am- 
monium carbonate prepared with the oi! of iavender. 

Other suitable substances capable of absorbing the 
active constituents, such as infusorial earth, sponge, 
etc., may be used instead of sawdust, as they are 
more or less substitutes for cellulose.—Neueste Erfin- 
dungen und Erfahrungen 

>-e--> 
The Size of the Atom, 

John A. Brashear, in an address delivered at La- 
high University a short while ago, gave what seems to 
be a new illustration of the minuteness of the atom, 
Quoting Lord Kelvin’s saying that “If we raise a 
drop of water to the size of the earth and raise the 
atom in the same proportion, then it will be some 
place between the size of a marble and a cricket bail,’ 
Mr. Brashear then said: 

If you fill a tiny vessel one centimeter cube with 
hydrogen corpuscles, you can place therein, in round 
numbers, five hundred and twenty-five octiilions (525, 
000,000,000,000,000,000,000,000,000) of them. If these 
corpuscles are allowed to run out of the vessel at the 




















Making Stems of Cloth. 


Spraying India Rubber Stems with Brown Pigment. 
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raie of one thousand per second it will require seven 
een quintillions (17,000,060,000,000,000,000) of years to 
empty it Such a computation seems almost like 
trifiiog with science, indeed apparently trifling with 
ihe human intellect; but it is with these subtle theories 
that our physicists are wrestling, delving into the in 
nermost chamber of the infinitely minute, to build for 
us, upon the most stable foundation, the macrocosm 
of a universe 
a - 
Immigration increasing. 

During the fiscal year ended June 30, 1906, a record 
was established in the matter of immigrants who entered 
the ports, eclipsing ali former years. During that 
period no less than 1,166,353 aliens were admitted, of 
whom 1,100,735 were immigrants. The increase over 
1905 was 106,598 During the year 1905, 11,480 aliens 
were rejected, and in 1906, 12,432. Of the immigrants, 
764,468 were males and 336,272 females 

Most noticeable is the increase in the percentage of 
immigrants from the countries of southern Europe, 
ind the decrease from those countries from which the 
United States In former years received most of her 
future citizens During 1906 those countries of 
northern Europe whose people and 
ideas are very similar to our own fur 
nished but few immigrants. Of these, 
there were from Ireland, 17,950; Eng 
land, 15,218; Sweden, 3,281; Germany, 


3,010; Denmark, 1,229, and Scotland 
i,t11 less than in 1905. On the other % 
hand, from Italy came 5,165; Russia, \ 


10,768; Greece, 8,974, and Turkey 
5,365 more than in the previous year. 
The immigration from  Austria- 
Hungary amounted to 265,138; Italy, 
including Sicily and Sardinia, 273, 
120; Russia and Finland, 215,665; 
China, 1,544; Japan, 13,835; the West 
Indies, 13,656 

The large amount of emigration 
from southern Eu 


rope is due to the B 
very general unrest : 
existing among the % 


iaboring classes of 
those ccuntries, and 
a very reprehensible 
activity on the part ‘ 
of agents of trans. 
portation companies, 
who, in order to se- 


cure passengers for 


Cc b 


: a 
€ ‘ 
. \8 


resented as a land ( \ 
of boundless plenty ( «) 
for all. The mental " 


their respective 
lines, are often 
guilty of gross mis 
representations o f 
conditions and ad- 
vantages in the 
Unitec States, rep- 


and physical grade \ 
of the immigrants \ 
now entering the j 
United States issaid /7> s 
by the Commission \/ j@ 
er-Genera! of Immi 
gration to be much Sa 
lower than in form \a@a* 
er years. = ~ 4 

Of the immigra a (\ ) 
tion of 1906, the — - Pinata 
North Atlantic and 
North Central States 
received 90 per cent 
of the total, and-the South 4 per cent. The bulk of 
the tmmigrants avowed their intention of locating 
permanently in the larger centers of population, 374,- 
708 declaring New York State to be their destination, 
i98,681 asserting that they were going to Pennsylvania, 
86,539 to Illinois, and 73,863 to Massachusetts. 

ou +? > a —= 
Number of Motor Cars in France. 

The number of motor cars in France which paid the 
tax in 1905 was 21,523, with an aggregate of 179,361 
horse-power. Of the total, 45,346 horse-power belong- 
ed to the Department of the Seine, the number of cars 
heing 4,627, or an average of nearly 10 horse-power 
per vehicle. In the remaining departments the num- 
ber of motor cars was 16,896, with a total of 134,015 
horee-pewer, or an average of about 8 horse-power 

- adil — 

The Porquerolles wireless telegraph station regu- 
larly receives messages sent from Land’s End; and 
now space telegraphy has been accomplished over a 
far greater distance. Quite lately a communication 
transmitted from the Eiffel Tower was recorded at 
the Bicerte station, which is not laid out for long dis- 
tances; and the efreumstance was considered sufficient- 


ly interesting to be telegraphed to the ministers 


AX Fig 4. 
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HOW TO STUDY A STAR MAP. 
BY FREDERIC R. HONEY, TRINITY COLLEGE, HARTFORD. 

The following plan of a study of the heavens is 
offered for the assistance of the non-professional] stu- 
dent, who finds his chief difficulty in the constantly 
changing positions of the stars from day to day; an 
apparent but not real change, due to the revolution 
of the earth round the sun 

Omitting a very small fraction, the length of the 
year is 365% days. During this period the earth ro 
tates on its axis 366% times; i. e., the year is com 
posed of this number of sidereal days, or the same 
star comes to the meridian this number of times, 
while the sun crosses it only 365% times. 

This will be made clear by the following illustra- 
tion: If the earth’s orbit were a circle, its axis per- 
pendicular to the plane of the ecliptic; and if it re- 
volved at a uniform rate, Fig. 1 would represent it in 
twelve positions, with the understanding that the 
earth's diameter is enormously exaggerated to make 
the illustration clear. 

Assuming the length of the year to be 360 days, each 
month having 30 days, the earth in the figure is rep- 
resented at intervals of one month. While it is mov 
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ing from position / to J/, i. e., through 30 deg. of its 
orbit, it must rotate on its axis this number of de- 
grees (from a’ to b) in addition to the thirty rotations 
it performs during the month to bring the sun S on 
the meridian. 

The earth each day rotates on its axis 361 deg.; 
therefore in 360 days it retates 360 xk 361 deg., and 
360 X 361 deg. 360 deg. == 361 rotations during the 
year. 

A star is always seen in directions indicated by the 
arrows, i, e., along lines which are practically parallel. 
If the reader will follow the earth in its consecutive 
positions, he will see that a star comes to the meridian 
at intervals of exactly one rotation of the earth, while 
the sun reaches it 1/360 of a rotation later. 

During one complete revolution of the earth round 
the sun, i. e., aftér 360 solar days, the earth will have 
made relative to the stars (360 x 1/360) =1 rotation 
more than the number of days indicates. The fact 
that the solar year is composed of 366% sidereal days 
does not complicate the discussion. 

If this were all, it is evident that each solar day 
the earth would rotate a little less than 361-deg. But 
the earth’s orbit is an ellipse of small eccentricity, 
and while its axis moves parallel to itself it is in- 
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clined at an angle of about 23% deg. to the vertical— 
a consideration of which would involve the subject 
of the “equation of time,” a discussion which is out- 
side the scope of this article. 

The other point to which attention is called is illus- 
trated in Fig. 2. The differences between the dis- 
tances of the stars need not distract the attention of 
the observer of the heavens. For the purposes of ob- 
servation they may be regarded as situated upon the 
internal surface of a sphere whose diameter compared 
with that of the earth is so great that the latter may 
be represented by the point 2. 

Let s represent the nearest fixed star. A circle de 
scribed with #s as a radius represents the “celestia] 
sphere,” upon whose surface all the stars may be con- 
sidered to be located. 

Thus a star, A, is represented at a; B at b; and 0 
at c. 

The positions of a few of the bright stars are indi- 
cated in Fig. 3, which shows the celestial sphere with 
meridians or “hour circles” traced upon its surface, 
and “parallels of declination” at intervals of 15 deg. 
The earth is shown within it very much enlarged. In 
the drawing it would shrink to a mere point if it 

- were drawn to the same scale as the 
celestial sphere. The parallel repre- 
sented by the heavy line z is that of 
Washington. The radial line produced 
to intersect the celestial sphere deter- 
mines the position of the zenith of 
Washington; and the parallel of de- 
clination represented by the heavy 
line Z may be called the zenith-paral- 
lel of Washington; i. e., as the earth 
rotates on its axis, each point of this 
parallel becomes in succession the 
zenith. 

The earth rotates in the direction 
of the arrow a, while the celestial 
sphere remains stationary. It is con- 
venient, however, to regard the earth 
as stationary, and to 
consider that the ce- 
lestial sphere re 
volves in the oppo- 
site direction, viz., 
that of the arrow A. 

If the reader wiil 
consider that when 
his body is erect it 
forms a continuation 
of the earth's radius, 
he will realize that 
the point B is direct- 
ly overhead, or his 
zenith. If he will 
turn his back to the 
Pole star and look 
direcily south, he 
will be in a position 
to observe the ma- 
jority of the stars 
which are labeled 
and indicated in the 
figure, and whose 
names—which may 
be found in the Nau- 
tical Almanac—are 
given in the table 
below. 

The celestial equa- 
tor, whose plane ¢0- 
incides with that of 
the earth, is divided 
into twenty-four 

* equal parts number 

ed from 0 to XXIV. 
The numbering 0 begins on the far side or invisible 
surface of the celestial sphere, and the numbers I and 
II. are also invisible in the drawing. 

The visible divisions are from III to XV; they are 
then continued on the invisible surface until XXIV oF 
the 0 point is again reached. This arrangement of 
the drawing has been made to bring as large a number 
of bright stars as possible on the surface of the visible 
portion of the celestial sphere. They are represented 
by small black circles. 

Those which are on the far or invisible side are 
represented by small open circles. By this arrangement 
seventeen of twenty-two bright stars are black, and 
the remaining five are open circles. ‘ 

The “right ascension” of a star is the hour angle 
indicated by the Roman numerals on the celestial 
equator, and the “declination” the number of degrees 
measured on the hour circle which passes through its 
right ascension point; i. e., right ascension may be 
regarded as celestial longitude, and declination #% 
celestial latitude. 

For example, the declination of every point of the 
heavy line Z—the zenith-parallel of Washington—s 
88 deg. 55 min. 14 sec, and the heavy line ¢ is te 
parallel of Washington whose latitude is also 38 deg. 
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55 min. 14 sec. The declination of Vega (marked v) 
is 38 deg. 41 min. plus; therefore this star is less 
than ™% deg. south of the zenith, i. e., almost exactly 
overhead when it crosses the meridian. 

If the observer will turn his back to the pole of the 
heavens, and look directly south, the celestial sphere 
will appear to revolve from the east to the west, i. e., 
from his left toward his right. The highest point of 
the celestial equator is about 51 deg. above the horizon, 
Each of the twenty-four hours of right ascension 1s 
represented by 15 degrees. The degrees of declination 
on one side of the equator are marked plus, and those 
on the other side minus. 

Comparing the illustrations in Fig. 3 with the right 
ascensions and declinations given in the table, it is 
easy to become familiar with this method of locating a 
star on the celestial sphere. 

If the conditions assumed in Fig. 1 were true, every 
star would come to the meridian exactly four minutes 
earlier each day, and four minutes multiplied by 360 
(360 X 4+ 60) = 24 hours. 

It is then clear that the sidereal day being shorter 
by four minutes than the solar day, 361 of the former 
would be equal to 360 of the latter. But there are 
actually 366% sidereal days to 365% solar days. Di- 
viding one by the other, 366.25 + 365.25 = 1.002738; 
and 1.002738 — 1.0 = 0.002738, the excess of the length 
of the solar day over that of the sidereal day. Re- 
ducing this to minutes and seconds, 0.002738 of a day 
= 3m. 56.5s. The sidereal day is then three minutes 
and fifty-six and a half seconds shorter than the solar 
day. 

If the months were of the same length, we should 
be able to say that the same star crosses the meridian 
exactly two hours earlier on the same day of each 
succeeding month. 

Fig. 4 is a map of that portion of the heavens which 
contains the stars whose positions on the celestial 
sphere are shown in Fig. 3. If the observer will place 
himself in the position already described, the heavens 
will appear to move in the direction of the arrow; 
and during a single night he will be able to identify 
several bright stars. 

The heavy arc ZZ marks’ the zenith-parallel, and 
the arc HH the horizon. The distance between the 
zenith and the horizon (—90 deg.) may be roughly 
divided by the eye, and with the aid of the map a 
conspicuous star may be located. 

In observing the stars a Persei (a); a Aurig# or 
Capella (c); 97 Ursae Majoris (s); and a Cygni (2), 
the observer should face the pole, as these stars cross 
the meridian a little north of the zenith. The obser- 
vation of Capella which is very near the zenith will 
assist very much in identifying a large group of stars, 
including the magnificent constellation Orion and the 
Dog Star Sirius (h). Capella crosses the meridian 
about forty minutes after Aldebaran (b); and these 
are followed by some of the brightest stars in the 
heavens. Some knowledge of the positions of these 
stars makes it a comparatively simple matter to use 
a star map, and. thus to command a fair knowledge of 
the heavens in detail. 

Vega (v) is very near the zenith when it crosses the 
meridian early in the evening in September. Its right 
ascension is between XVIII and XIX. It is followed a 
little over an hour later by Altair (17) which is about 
a third of the distance between the zenith and the 
horizon 

Next in order is a Cygni (2) which is a little north 
of the zenith, and can be seen by facing the pole, and 
a little over two hours later Fomalhaut (7), less than 
one-fourth of the distance from the horizon to the 
zenith, will cross the meridian 














TABLE. 
Name. Right Declination. 
Ascension. 
Hrs. Min. Deg. Min. 
@ Persei... ~ ccece oe. eee(@)) 8 174144) B14 
« Taurior Aldebaran....... (b) 4 30+/+16 19+ 
@ Aurige@ or Capella... ..... ()} 5 O9+)/4+45 544+ 
4 Orionis or Rigel .........(d)|, & 10 — 8 18 
6 Touri....... ..... 2... @)| 5 0+/+ 2% 81+ 
Se ae ee (fi) & 814+4)]—.1 15 
« Orionis or Betelgeuse.....(g)) 5 50+/)+ 7 28+ 
« Canis Majoris or Sirius...(h)| 6 41 —16 35 
@ Canis Majoris ....... .. (k) 6 54+ /—28 5 
6 Canis ae 7 4+/—2 14 
@* Geminorum or Castor....(m)| 7 2+/+382 5+ 
a Canis Min. or Procyon .. (n)|} 7 34+/+ 5 27+ 
8 Geminorum or Pollux....(p)| 7 30+ {+28 15+ 
« Leonis or Regulus .......(g)| 10 8+/+412 25+ 
@ Virginis or Spica..........(r)| 18 20+-}—10 40 
” Ursee NE RAE (s)} 13 484+/+49 46+ 
@ Bootis or Arcturus........(f| 14 11+/+19 40+ 
« Scorpii or Antares........(u)| 16 23+|—26 13 
@ Lyre or Vega ........... (v)| 18 384+/+4+ 38 41 + 
a Aquile or Altair..... ...(w)} 19 4641+ 8 87+ 
@ Oygnior Deneb.........- (w)| 20 3884+/+44 56+ 
a Pis. Austr. or Fomalhaut..(y)| 22 52+ | — 80 
—__ - —— 
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There are now more than 750 motor omnibuses in 
London. Eighteen months ago their number was 
under fifty. No fewer than 184 million passengers 
are, it is said, now being carried annually. 
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A HYDRAULIC AIR-COMPRESSING PLANT. 

One could scarcely conceive of a more direct method 
of seizing the power of a stream and coverting it into 
a more flexible form of energy for distribution to vari- 
ous points of application than that employed at tie 
Victoria mine in the northern part of Michigan. The 
mine is located near the Ontonagon River, the power 
of which is converted into compressed air, and with 
this the machinery and tools of the mine and the mill 
are operated. However, instead of using turbines, as 
is ordinarily done, to convert the hydraulic into me- 
chanical power, and then using compressors to trans- 
form the mechanical into pneumatic power, in thie 
system the air is compressed directly by the water, 
and without any intermediate mechanism. The action 
is similar to that of the aspirator pump, in which, as 
is well known, a current of water acts by adhesion to 
exhaust the air from a receptacle. In the present case 
the reverse takes place, for bubbles of air are taken 
from the free atmosphere and then trapped in a cham- 
ber. 

The hydraulic system of compressing air is not new, 
even as a commercial enterprise. In the Scrent eic 
AMERICAN of April 8, 1900, we described a plant of 
this character installed at Magog, Quebec, to furnish 
power for the Dominion Cotton Mills Company. Sev- 
eral other hydraulic compressors have since been es- 
tablished. However, the plant of the Victoria mine, 
aside from being one of the largest of its type ever 
built, possesses a number of very novel features which 
are most interesting 

A concrete dam has been built across the Ontonagon 
River, at a point 4,000 feet above the plant, and thence 
water is conducted through a canal under a head of 
71 feet. At the forebay of the canal three shafts have 
been sunk through solid rock to a large subterranean 
chamber. These shafts are fitted with intake pipes 5 
feet in diameter sealed in with conerete. The cham- 
ber is 281.5 feet long, 18 feet wide, and 26 feet high. 
At the end opposite the intake pipes it terminates in a 
tunnel 10 feet high and 18 feet wide, communicating 
with a large shaft 18 x 20 feet in cross section, which 
leads to the tailrace. The chamber collects the air, 
which is sucked down by the water pouring down the 
intake pipes. The air is here held under a compres- 
sion of 114 pounds gage, due to the difference between 
the water level in the chamber and the tail-water level. 
Under normal conditions this difference in level 
amounts to 271 feet, while the vertical distance from 
the water level in the chamber to the level at the top 
of the intake pipes is 343 feet. Hence, the total work 
ing head, from intake to tailrace, is 72 feet. 

A receiving tank is built over each intake pipe. 
Within this tank, and mounted on the upper end of 
each pipe, is an intake head consisting of an annular 
funnel. The funnel is arranged to telescope over the 
end of the pipe, and is normally supported on a float- 
ing bell or inverted tank, which serves to hold the 
mouth of the funnel just below the level of the water. 
Around this funnel, and also supported on the bell, is 
an annular air tube, which is supplied with air by 
means of feed pipes extending well above water level. 
This annular tube is fitted with series cf small tubes, 
which project radially inward into the mouth of the 
funnel. The tubes are only % of an inch in diameter, 
and there are 1,800 of them for each intake head. 
The water flowing into the funnel over these tubes 
acts, on the aspirator principle, to draw air from them 
in bubbles, which are carried to the chamber below. 
At the bottom of the shaft the intake pipe is somewhat 
flared, and extends about 15 inches below the normal 
working level of the water in the chamber. Directly 
below each pipe is a conical concrete block, as shown 
in one of the illustrations. The water striking this 
block is spread out in an annular stréam, thus de- 
livering the air bubbles near the surface of the water. 
During the comparatively slow passage through the 
chamber, the air bubbles, owing to their buoyancy, rise 
out of the water and are trapped, because the water 
level in the chamber is 18 inches above the roof of 
the outlet tunnel, The water, however, continues out 
through the tunnel and up the inclined shaft, whence 
it discharges into the tailrace. 

The compression chamber above the normal level 
of the water therein has a capacity of 80,264 cubic 
feet. A 24-inch pipe conducts the air to the various 
pneumatic machinery used in the mine. In order to 
prevent an excess of compression, a small blow-off 
pipe is provided, which leads up to the bell that sup- 
ports the intake head of the central pipe. The lower 
end of the blow-off pipe is submerged to a depth of a 
few inches below the normal level of the water in the 
chamber. When the pressure becomes excessive, the 
water is depressed, uncovering the mouth of the blow- 
off, and permitting compressed air to rush up this 
pipe into the bell. The latter is then buoyed up by 
the air, lifting the intake head out of the water, and 
thus preventing further inflow until the compression 
has been reduced. In addition to the small blow-off, 
a larger blow-off pipe, 12 inches in diameter, is pro- 
vided, which leads to the tailrace. The mouth of this 
blow-off is submerged to a somewhat greater depth 
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than that of the small pipe, and when the water in 
the chamber is sufficiently depressed, air discharges 
through the blow-off, carrying with it a quantity of 
spray, which shoots out like a geyser to heighis of 
from 150 to 700 feet. This artificial geyser presents a 
most pleasing spectacle, particularly in winter time, 
when the spray freezes and forms huge icebergs 
about the discharge nozzle. 

When all three of the intake pipes are tn operation, 
a total of 5,000 horse-power is available. However, 
one intake pipe has been found to furnish al! the 
power necessary for operating the machinery of the 
mill and mine. With this single intake, while deliver- 
ing 11,930 cubic feet of air per minute at aa absolute 
pressure of 128 pounds, an efficiency of 82 per cent is 
shown. A turbine operating with a loss of 10 or 12 per 
cent may be considered remarkably efficient: but before 
this mechanical power can be converted into com- 
pressed air, a loss of at least 30 per cent more muat 
take place. The remarkable efficiency of the direct 
hydraulic compression is thus made apparent; but 
we should also take into calculation the remarkable 
economy of operation; for the hydraulic compressor 
contains no machinery which requires attention or is 
liable to become deranged. 

As was stated in our previous articie on the hy- 
draulic compressor, one of the chief advantages of this 
system is the fact that the compression is isothermal. 
As the bubbles of the air are carried down the intake 
pipe they are compressed, but the heat cf cempression 
is conducted off by the water which surrounds them. 
In the ordinary systems of compressing air a great 
deal of difficulty is experienced, owing to the increase 
of temperature due to the compression, and also owirg 
to the condensation of water vapor which occurs with 
a fall of temperature, or an increase of pressure, ar 
both. However, the air which is trapped in the rock 
chamber at the Victoria mine is of a temperature al- 
most as low as that of the water, and is practically free 
from moisture. 
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Gyroscopic Resistance of Motors on Ballroad Curven, 
To the Editor of the Screntivric AMERICAN: 

One point in the cause of the New York Central 
wreck which I have not seen mentioned, and which 
appears to me to be of possible importance, {fs the 
gyroscopic action of the motors on the electric loco- 
motives. When one considers how stubbornly a toy 
gyroscope of only a few ounces weight wil! resist de- 
flection from its plane of rotation, what must be the 
stress required to deflect from tangent to curve, at 
express train speed, the heavy revolving motors of a 
powerful locomotive? C. H. Kennison 

Ayer, Mass., March 4, 1907. 

[One effect of the gyroscopic action of the rotors 
and wheels of an electric locomotive would be to re- 
sist the angular movement round a curve; but since at 
express speed it would take from 20 to 30 seconds to 
turn the locomotive through 90 degrees of a 3-degree 
curve, this resistance would be insignificant compared 
to the other resistances encountered.—Ep.] 

— t+ Ore --- 
Tornadoes in Kansas, 
To the Editor of the ScrenrTivic AMERICAN: 

While in Kansas a few years ago I had a very clear 
view of a tornado. It was about ten miles distant, 
passing swiftly over the prairie. It presented the ap- 
pearance of a long rope about two feet in diameter 
It extended from a dark, irregularly-shaped clond to 
the earth, and was slightly curved. It was of nearty 
uniform thickness, and leaned about 35 deg. from a 
perpendicular toward the cloud. A line drawn from 
where I stood to the cloud would have made an angie 
of about 40 deg. with the earth's surface After this 
rope-like projection had parted, I noticed ip the Ir 
regular cloud a perfectly-shaped spiral of silver white 
ness. It was shaped like a great auger, and extended 
from the point where the funnel or rope had been con- 
nected with the cloud forward in the direction the 
cloud was moving. All around it was in wild commo- 
tion, but the spiral itself seemed to stand like a great 
white ribbon coiled auger shape and fixed secure. 
This spiral, at the time I caught sight of it, was lying 
in nearly a horizontal position; the forward end being 
only slightly elevated. I have never met anyone who 
has seen this spiral in the tornado cloud; but by one 
who came dangerously near being caught by a paesing 
tornado, I was told that the center of the whirlin: 
funnel was as white as milk. From his statement, 
taken in connection with my own observations, ! have 
formed the opinion that the center of all tornadoes is 
a perfectly-shaped electrical spiral, and that when in 
operation it connects the earth with the clend. It is 
manifest that such a spiral would give the middie of 
the tornado funnel a white appearatice. But it fic not 
likely that one looking at it in its upright form would 
detect its spiral form, Indeed, it would have to turn 
itself in a most favorable position in order to reveal 
to the eye of the observer its spiral form 

La Porte, Tex., February 26, 1907. W. T. Haws. 
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WOODEN CARS IN A RAILROAD WRECK. 


Asa general rule, the Scien AMERICAN publishes 
photogre ph of railroad wreck only when there is 
gome definite lesson taught b the disaster The ac 
companying photographs of a wreck which occurred 


op the first of March near Colton, Cal, on the Santa 


F6 Railroad, tragically illustrate both the ever-present 
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Not only should the switch signals be mounted on a 
lofty signal post, but a lofty, distant signal should be 
provided, and the two so connected that when the 
switch is open, both signals will show a red semaphore 
by day and a red light by night if a clear distant 
signal were provided, as it unquestionably should be, 
we -believe that accidents due to express trains, or 














me 








i M ouch Crushed the Baggage and Smoking Cars into Fragments, but Itself 
Remained Practically Intact. 


i i witch and the frailty of the ordinary 
wooden passenger car, when it is placed between a 
heavy locomotiv ind a heavy Pullman car, and the 


train rushes at high speed into a head-on collision In 
the present case, a passenger train, which was made 
up of a baggage ir, a smoker, a vestibule day coach 
ind a Pullman observation car, was running at a 
speed of about fifty miles an hour as it approached a 


siding onte which a freight train had just backed, in 


order to give the passenger train a clear track The 
train crew of the freight, by one of those fatal lapses 
of memory which are such a frequent cause of railroad 
disasier, omitted to close the switch, and the engineer 
of the passenger train failed to notice that it was open 
until be was almost upon it The centrifugal force 


as the engine attempted to swing around the sharp 


turnout was sufficient to overturn it bodily upon its 
side, and it ground its way over the roadbed for 150 
feet before it came to rest, the tender breaking away 
at the point where it left the tracks. The train swept 


by the overturned locomotive and collided, practically 


at full speed, with the heavy engine of the freight 
train The momentum of the vestibule day coach and 
the observation car drove the smoker into the baggage 


car and, as will be seen from our photographs, literally 
ground these two into fragments, the wreckage being 
more complete than anything we remember to have wit 
nessed in a wreck of this character Extraordinary to 
relate, only one person was killed outright, although 
two others were probably fatally injured, and a large 


number received minor injuries 


This wreck calls attention once more to the ever 
present danger which exists in facing switches, which, 
while they may be eliminated on two-track roads, can 
not be on single-track roads, on which the traffic runs 


in opposite directions on the same rails Facing 
switches can be got rid of only by double-tracking, and 
the frequent occurrence of accidents of this kind proves 


that on the transcontinental roads, on which fast heavy 


expresses are run, double-tracking has become and, in 


deed, has long been, an urgent necessity It is certain 
however, that greater precautions could be taken to 
safeguard such switches. The provision of the present 


small dwarf signal, only a few feet high, at the switch 


points is a miserable and utterly inadequate safeguard 


indeed any kind of train, running into open sidings 
would become exceedingly rare 

The other lesson of the wreck is that the wooden 
day coach is literally a death trap in collisions, and 
cannot be too quickly superseded by the car of all-steel 
construction. To be convinced of this, it is only neces- 
sary to contrast the splintered wreckage of the frail 
smoker and baggage car with the practically intact 
under-frame and body of the vestibule day coach, whose 
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railroad companies. Ordinarily, the seats are merely 
screwed down to the flooring with wood screws, and 
undoubtedly the breaking away of the seats and the 
crowding of seats and passengers in a confused mass 
at the front end of the car is the cause of many severe 
fractures and contusions. Cast-iron legs and frames 
should be abolished, and replaced by light steel fram. 
ing with the legs bolted, not screwed, to the floor. 


ee 


TABLET WRITINGS FROM THE RUINS OF NIPPUR. 


BY H. D. JONES, 





The expedition sent out by the University of Pennsyl- 
vania has uncovered and freed from the dust of ages 
one of the most interesting archives ever rescued 
from the debris of a buried city. Fourteen centuries 
before the birth of Christ, under the foreign rule of 
the Cassite kings of Babylon, Nippur became one of 
the most highly civilized and enterprising cities of 
ancient times. During this period of its prosperity, 
and before the hand of destiny consigned it to decay, 
Nippur must have been a highly desirable place of 
residence. Among the fine buildings were a temple 
and a temple school, from the executive department 
of which the archives referred to have been obtained. 
The “library” consists of about twenty-five thousand 
books and documents in the form of the clay tablets 
of the time, and the deciphering of these discloses 
many conditions not very different from those obtain- 
ing in Philadelphia to-day. 

After years of study Prof. Clay, of the University of 
Pennsylvania, who has been described as “probably 
the foremost living copyist of cuneiform tablets,” has 
succeeded in translating many of the important tab- 
lets in the collection. The clay tablets were found, it 
may be mentioned, in one of the ancient palaces un- 








To the Right Is the Engine of Express; to the Left the Tender of the Freight. 


more massive construction seems to have suffered prac 
tically no injury, not even the glass of the windows 
being broken. That both the vestibule day coach and 
the observation car were subjected to terrific shock was 
shewn by the fact that in both of them the momentum 
of the seats was sufficient to tear them from the floor 
and pile them in a heap at the front end of the car 
Here, by the way, is a menace to passengers which 
could very easily be remedied, and at little cost to the 











earthed by the workers, and were in perfect condition 
for the most part, because they had evidently been 
“filed away,” if the expression can be applied to such 
ancient objects, the clay tablets being placed on edge, 
“reclining against each other like a shelf of leaning 
books in an ill-kept library of to-day.” 

Astute Arabs, rightly guessing that there were some 
monetary pickings in the relics that the members of 
the expedition sought in the ruins of Nippur, took @ 
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Wreekage of Baggage and Smoker After They Were Crumpled inte 
Fragments Between Vestibuled Coach and Freight Engine 


WOODEN CARS IN A RAILROAD WRECK. 





re 


Pe 











Roof and One Side of Baggage, and Fragments of Smoker Immediately After 
Collision. These Adjoining Views Taken on Opposite Sides of Wreck. 
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sly hand in the work, and through their reprehensible 
operations a number of tablets found their way to 
New York in the possession of private individuals. 
Some of these were deciphered with far too much airy 
freedom by the translator, but Dr. Clay has corrected 
errors in the interpretation of the signs on these tab- 
lets, so that the Babylonian data now in the possession 
of the University of Pennsylvania are as complete as 
eare can makethem. From the tablets translated by Dr. 
Clay it would seem that the saying regard- 

ing the futility of escape from death or the 
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plicated and unwieldy system of collecting and distrib- 
uting revenues, when it is remembered that the taxes 
were paid in either grain or cattle. 

Many of the tablets are records of business trans- 
acted between private individuals, and some of these 
are intensely interesting as throwing light on the life 
of the inhabitants of this ancient city. For instance, 
one self-sacrificing citizen, according to the chronicle 
of the tablets, took the place in a prison cel] of an 
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good the crop that would have been raised by the 
owner of the ox, had he not been deprived of the use 
of his animal by the chapter of accidents related. 

For a time it puzzled the translator of these tablets 
to know the meaning of little indentations, apparently 
made with a pointed instrument, by the side of the 
columns of record of disbursements made. It has been 
decided that these were the check marks of the person 
who made the payments. In modern parlance, as he 





tax collector must first have been wailed 
forth from the overburdened soul of a resi- 
dent of Nippur, 1400 B. C., for many of 
the documents found are records of re- 
ceipts for rent or taxes from the outlying 
districts of the city. Others have reference 
to commercia! transactions by those who 
had charge of the revenues. These reve- 






































unfortunate priest who had got into 
the clutches of the law because of his 





Tabiets Showing Thumb Marks Instead of Seals. 


nues were loaned out in the interest of the temple ex- 
chequer, the priests being very careful to charge in- 
terest on the money advanced. Still others record the 
payment of salaries to priests and to officials of the 
storehouse . 

The taxes were paid, not in coin, but in natural pro- 
ducts, such as corn, sesame, oil, dates, flour, and live 
stock. Although no record has been found to show 
the relative value of these articles, there was doubt- 
less a regular rate of exchange in Nippur for the pro- 
duct of the farmer’s toil. In most instances where the 
bookkeepers of Nippur recorded the payment of taxes, 
a note was made of the purpose for which it was paid. 
Thus one tablet states that grain was handed in for 
the maintenance of the priest, the temple servant, and 
the storehouse servant. Other payments are recorded 
as for the temple gateman, the singer, the temple 
shepherd, and for sacrificial purposes. 

According to Dr. Clay, the records of the tablets 
show that in this ancient town, the temple of the god 
was not only the foremost institution of the city, but 
that it practically supported and controlled everything 
in the immediate vicinity. 

They were careful bookkeepers in Nippur fourteen 
centuries before the birth of Christ, for these tablets 
also show plainly not only the nature of the tax col- 
lected, but the town from which it was received. In 
these outlying places the taxes were either transferred 
to Nippur or used in local civic disbursements—a com 
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A Payroll Showing the Marks Where the Items 
Were Checked Off by the Bookkeeper. 


failure to pay a debt. 

A wise ruling revealed by the tab- 
lets is a case in which the concomit- 
ants are a farm crop, an ox with a broken leg, and a 
borrower who subsequently became a sorrower. The 
man who borrowed the ox obtained it from a farmer, 
who stipulated that the animal should be returned at 
a certain time, S80 that the work on his own farm 
should not suffer in consequence of his generosity. The 
borrower was unfortunate in that the ox broke a leg 
while working for the new driver, and in consequence 
the time for the return of the animal, which was the 
essence of the new arrangement, came and passed and 
the owner of the ox was unable to work his farm. The 
tablet shows that the borrower was compelled to make 

















How the Stylus Was Used in Writing the Tablets. 














Tablet Envelopes, Showing Seal Impressions. 


The Payroll of the Ofticers and 
Servants of the Temple of 
Bel at Nippur. 


handed out the pay envelope the Babylonian bookkeep- 
er checked off the amounts on the tablet in the way 
shown in one of the photographs, by making little 
impressions alongside the amount or name. 

The use of the seal was all-important in the trans- 
actions of the business man of Nippur. It was an easy 
matter to forge a document drawn on one of the clay 
tablets, so the method employed to prevent this was 
to incase the tablet in a sealed envelope. Of these 
seals Dr. Clay says: 

“The seal impression is equivalent to the signature 
of the modern document. It belongs to the man vpon 
whom the obligation rests, or who is the recipient 
mentioned in the tablet, or to whom the goods are 4eé- 
livered. The only way that protection could be as 
sured was to incase the tablet, and for the obiigor to 
make impressions with his seal upon the envelope 
The holder of the document might be able to make 
changes on the case, but he could not remove it to 
alter the tablet because he could not restore the ea 
velope which bore the impress of the seal of the 
obligor.” 

Frequently instead of a seal there was a thumb 
mark, showing that the Babylonians were alive to the 
importance of the method of identification se widely 
exploited in the present day as an unerring means of 
connecting the mark with the originator 

Apart from the tablets themselves the most interest 
ing thing about the ancient writing is the way in which 
it was done. There has been some controversy cop 
cerning the shape of the stylus used by the ancient 
scribe in forming the characters on these clay tablets 
Dr. Clay has made several of these after the pattern 




















Supposed Forms of the Stylus as Reconstructed 
To-Day. 


TABLET WRITING FROM THE RUINS OF NIPPUR. 


Original Tablets, Tablet Envelopes, and Modern 
Replicas. 
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he 
en 
: leves the originals were constructed 
: ire shown in the accompanying illustra 
None found in the ruin The manner in 
: ch these writing inst: ! were used is als 
wn in one of the engravin herewith 
>-*--+ 
CARBORUNDUM AND SILICON DETECTORS FOR 
< WIRELESS TELEGRAPHY 
4. PREDERS + LLIN® 
ining the presence of 
cork i 7) n brought out by General 
d j H Dp h found ifficiently 
; mitive and ti worthy to be used for commercial 
4 ‘ hic work 
leviee in question con of a minute mass 
t fra I of borundul in artificial compound 
7 nade of carbon and silicon in the electric furnace 
hs ield in place between two .oetallic terminals or con 
} ctor plu usually formed of copper or brass 
This detector has recently been made the subject of 
| haustive tests by Mr. G. W. Pickard, who has found 
; hat i omewhat less sensitive than the magnetic 
ector ¢ Marconi, which in turn follow the electr« 
! letect« of Fessenden hat i ‘ ay, while it 
: { micro-erg being 
: i opel he electrolytic detector 
: from 400 t« 00 micro-ers to impress a magnetk 
juire between 9,000 and 14,000 micro 
t carr the conductivity of a carborundum de 
ctor so that it will produce an audible tone in a 
Z elephor receiver, with about the same amount of 
energ eguired by a microphone detector 
Notwithstanding this very considerable difference in 
Ne et ivené of the electrolytic and carborundum 
/ : iwte I when measured in the C. G. § ystem of 
: ini im the tual practice of wireless telegraphy the 
lifference n a ne j barely perceptible over 
imilar distat In the fir experiments with car 
rundur i 1 electric wave detector, it was found 
that } ensibilit ( he electric oscillations set up 
‘ cul f which it was a part, was a maximum 
hen a certain critical potential prevailed in the local 
u of which it also formed a part 
In thi espect it resemble the electrolytic detector 
when in action For this reason a potentiometer or 
, ble istance is used in shunt with the detector 
4s carborundum is obtained in the form of crystalline 
! ‘ h in consequence, a very high resistance 
where the current flowing in the internal or dry cell 
j t n but the strength of the current is 
ner ed esi nee lrop very rapid 
Variou urve have been plotted showing the re 
istance variation sainst the difference of potentia! 
wl the onductor plugs of the detector, and in one 
of these it wa jlemonstrated that the conductive 
large occurred most rapidly between 1.0 and 1.1 volts 
a The conductance of the detector at this potential was 
rhout 250 microhmes, or 0.4000 ohm, and a variation of 
0.9L volt at the above potential value will produce a 
hange in conductivity of about 10 microhms, or 4 
e ti 
it is well known that the flat side of carborun..m 
‘ry poor conductor and in order to obtain good 
ectrical contact, the sharp edges of the carborundum 
zme! mu be clamped between the opposed sur 
faces of the plug ends of the detector, when the actual 
ntact imite t in exceedingals mall area—not 
! than one millionth of an inch and probably less 
in commor with he Fessenden hot-wire barretter 
responders of the bolometric type, the action of 
w Dunwor detector is purely thermal. But in 
| of utilizing either an exceedingly fine metal wire 
tively low pecific resistance and temperature 
coefficient, as does the barretter, or a large radiating 
! ibeorbing surface in proportion to its mass as does 
the bolometer, the carborundum detector employs a 
constricted current path lying along the edge of the 
¥ eryetal in contact with the oppositely-disposed sur 
faces of the conductor plugs 
The new cart indum detector is so designed that it 
in be inserted in circuit with a De Forest receptor 
tead of the detector formerly used: in other word 
the carborundum detector is made interchangeable 
with the electrolytic detector, which it has superseded 
When placed in such a receiving circuit, the mani 
ition is greatest when the potential impressed upon 
letector between 1.0 and 1.2 volt 
In other test he conductor plugs supporting the 
I n ery were heated by a spirit lamp, 
hen the resistance of the detector was observed to 
reatl but on cooling again it assumed its 
; ri tivity. whicl of the order of a megohm 
f carl ul employed in the Dun 
ector are microscopically selected and only 
; he ! e 4 es are chosen, since 
‘ ‘ ‘ fout to give the best result The 
i i I laced | yveen a spring 
an netal ew luge ind | rving the 
\ iid bei 
\ timet 
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pressure of the spring by means of a screw the point 
of maximum sensitiveness can easily be obtained 
rhe ex proportions of the crystal are not essential 


and it may vary from one to three millimeters on the 
side The crystal to be used should never be touched 
by the fingers, as this often reduces its sensitiveness 


to an appreciable extent; the proper way to handle the 


element is to use a pair of tweezers 


Since the advent of the Dunwoody carborundum de- 

















THE NEW DUNWOODY CARBORUNDUM DETECTOR 
INSERTED IN A RECEPTOR, 


tector one using silicon as 


non-metallic ele 


brought out 
Silicon 


Pickard has 


medium is a 


a dull-brown amorphous powder, as 


the sensitive 
ment, prepared as 


shining metallic scales or as dark steel-gray granules, 


sometimes showing crystallization. Any one of these 


may be used as a detector, and in any case it is pressed 


into good electrical contact between two conducting 
plugs as in the ordinary coherer 
Different from the coherer, this latest “thermo-elec 


tric regenerative detector’ converts the energy of the 


oscillation set up in the receiving aerial, into heat at 


the junction of the silicon and the metal forming the 


conductor plugs by virtue of the high resistance of 
the former and the low resistance of the latter 


high thermo 


temperature 


The amount of heat developed by the 


electromotive force, and the consequent 
resistance, 


The de 
the fact 


proportional to the square of the 


rise, 18 


according to the well-known law of Joule 


tector gets its name as indicated above from 


that this thermal energy is converted or regenerated 
into a direct electric current, the detector performing 
the same function as all others that have been de- 
vised, namely, that of a very delicate relay 

_ >+o>e 


4 machine for applying screws at the rate of fifty a 
minute, if has recently been placed on the 


market and consists of a hopper connected by a vertical 


necessary 


flexible shaft and tube to the driving mechanism below 


The withdrawa! of the bit from each screw as it is 

















THE DETECTOR APPLIED TO A DE FOREST RECEPTOR, 


driven causes a new screw to drop out of a magazine 


and fall in line with the bit and also allows a screw 
to fall from the hopper into the magazine. The use 
of the intermediate magazine was found necessary, as 


the machine is so rapid that too much 
it to drop from 


the operation of 
ime would lhe isted in waiting for 
revolve at the 
means of a fric 
after it 


the hopper he crews are caused to 


rate of 1,200 revolutions a minute by 


tion drive so adjusted that the screw stops 


has been driven the required distance, 
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LEDUC’S ARTIFICIAL PLANTS AND CELLS. 
BY DR. ALFRED GRADENWITZ, 
reaction 


A strong against the 


alchemists to 


somewhat 
convert 


childish 
one element 
into another and to generate living beings from inert 


endeavors of the 


matter, pervades the history of nineteenth century 


science Perhaps we have been prone rather too eager- 
ly to discard the doctrines of former times, banishing 
many theories which in the course of the last few years 
have again been found worthy of serious discussion. 
We are no doubt at present on the eve of great revo. 
lutions in our scientific views; the phenomena of radio- 
activity have shaken the belief in the immutability of 
the atom and even the principle of the preservation of 
its familiar Nor does the 
distinction of three strictly separated states of aggre- 


matter, at least in form. 


gation stand the test of 


tions are 


recent investigation; 


different 


transi- 
States, 
warranted in presuming that between the 
and the (the luminous 

likewise intermediary 


found to exist between the 
and we are 
immaterial 


numberless 


material ether) 
States. 
Finally there have been discovered transitional stages 
inert living beings, from which 
conclusions in regard to the nature 


there are 


between matter and 


many interesting 
of life can be drawn. 

While Prof researches on ap- 
parently living crystals have shown that certain bodies, 
mineral in outward appearance, behave like living 
organisms of the lowest type (bacteria), Prof. Leduc, 
of Nantes, found the vital functions in animal 
and vegetable cells to be controlled exclusively by the 


Lehmann’'s recent 


has 


physical laws of diffusion (osmosis) and cohesion 
(molecular attraction). On the basis of. these phe- 


nomena he has even. succeeded in artificially producing 
objects di, not only in appearance but in behavior, 
closely resemble natura! cells, growing, absorbing food, 
and propagating themselves in éxactly the same way. 

The botanist might be somewhat embarrassed when 
asked to incorporate in his familiar system of claSses, 
orders, and families the illustrated in Figs. 1 
to 4. Still he doubt of their 
genuineness, their whole aspect being typical of repre- 
sentatives of the vegetable kingdom, especially of cer- 
plants. 

Nevertheless, they are not living beings of any sort, 
but artificial bodies formed in the laboratory of the chem- 
ist While very aspect is certain to inspire in- 
terest, it far more interesting to observe 
from an artificial 


forms 


would hardly have any 


tain water 


their 
is obviously 
them in the making, to watch how 
seed a shoot springs and develops (at a rate readily 
experimenter) into stems, leaves, 
and blossoms, and after some time 
dies like a real plant. The birth and death of a plant 
be artificially reproduced within the space 


controlled by the 
buds, twigs, ears, 
can thus 
of a few hours. 

Below are given some details concerning the arti- 
ficial seed and the medium in which it is immersed for 
germination. A seed one to two millimeters in diam- 
eter, consisting of two parts of saccharose (cane sugar) 
and part of copper sulphate, is immersed in an 
aqueous solution containing two to four per cent of 


one 


potassium ferrocyanide, one to ten per cent of sodium 
chloride or some other salt, and one to four per cent 
of gelatine In this solution, the seed germinates in 
a few days or a few hours according to temperature; 
under conditions the germinating process 
can even be shown as a lecture experiment in a few 


favorable 


minutes 

The seed surrounds itself with a membrane of cop 
per ferrocyanide which is permeable to water and to 
certain ions, but is impermeable to sugar. This semi- 
permeability produces a high osmotic pressure in the 
interior of the artificial seed, resulting in the absorp 
tion of matter from the surrounding medium and thus 
in the growth of the whole structure. If the liquid 
be spread on a glass plate, the growth takes place in 
a horizontal plane. In a deep vessel, on the other 
hand, the plant form grows simultaneously in a hori- 
zontal and a vertical direction, forming stems which 
on arriving on the upper surface of th> liquid, spread 
out in flat leaves resembling those of a water plant. 

A single artificial seed one millimeter in diameter 
can thus produce 15 to 20 vertical stems which some 
times reach a height of 25 to 30 centimeters, being 
either simple or branched, frequently carrying lateral 


leaves or twigs and terminals shaped like spheres, 
mushrooms, ears, spires, etc., according to the com 
position of the culture liquid. 

These experiments thus prove that the functions 


formerly considered as being characteristic of the pro 
cess of life are due to and controlled by purely physi- 
cal forces. In fact, the forms in question obviously 
receive their food by intussusception or internal ab- 
sorption like living beings, whereas crystals, as is 
well known, increase by external accretion. Further- 
more, the plant forms are really organized, possessing 
all those organs (stems, leaves, und terminal parts) 
which are characteristic of plants. As finally the sub- 
stance used in building up these artificial plants, viz., 
copper sulphate, rises in stems up to 30 centimeters 
in height (with a diameter of one millimeter) they 
are necessarily provided with an apparatus of circula 
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tion. Their growth is thus no doubt a real one like 
that of a plant, a small (artificial) seed developing 
jnto a complex form several hundred times larger 
than itself 

It is further interesting that the products of growth 
arising from the artificial seed are, like real plants, 
numerous chemical and physical re- 


susceptible t« 
actions In fact, their development is arrested by 
many poisons, while their direction and growth are 
determined by differences in the internal diffusion 
pressure and in temperature. However, there are 
still further analogies between these artificial organ- 
isms and real ones. The former, like the latter, are 
endowed with the power of healing any injury, as 
whenever a stem is broken 





before the completion of its 
growth the fragments 
cling to and combine with 
one another, after which 
the process of growth 
again commences. There 
is only a single function 
of living plants which has 
not so far been artificially 
reproduced, viz., propaga- 
tion in successive genera 
tions. Except for this de- 
fect the whole of the vital 
process of vegetable organ 
isms would have been imi 
tated artificially, at least 
in its outward appearance; 
this problem, however, 
seems to be susceptible of 
realization like those al- 
ready solved 

The internal mechanism 
of the processes controlling 
the behavior of these arti 
ficial plants will be better 
understood by briefly re 
ferring to Leduc’s previous 
experiments.* In these ex 
periments two mutually 
precipitating solutions 
e. g., potassium ferrocy- 
anide and a salt of, cop 
per—were sprinkled on 
gelatine-coated glass. The 








copper ferrocyanide depos- J 
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vilue alge. The protoplasm may be separated from 
the cell wall and contracted about the nucleus, or it 
may fill the whole cell. The cells may be naked or sur- 
rounded by thick walls. They may be in contact with 
each other or separated by intercellular spaces, etc. 
if drops of water tinted with India ink are scattered 
over a solution of potassium nitrate, the cells, at first 
radially striped, soon become granular. Then seg- 
mentation takes place and the cells break up into 
polyhedral daughter cedls. 

The phenomenon of karyokinesis observed in the 
segmeniation of living cells, with the characteristic 
spindle-shaped figure of curves connecting two focal 
points, is produced artificially by placing in a viscous 
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drops phenomena of grewth similar, on a sma) scale, 
to those obtained later with solid “seeds.” When a 
solution of cane sugar containing a trace ef potassium 
ferrocyanide is dropped into a dilute solution of cop 
per sulphate the drop of syrup becomes covered with 
a pellicle of copper ferrocyanide, forming an artificial 
cell. Under the influence of the difference of osmotic 
pressure between the drop and the surreunding liquid, 
water passes inward through the membrane of copper 
ferrocyanide which the sugar cannot traverse. The 
drop, or cell, increases in size and puts forth a bud 
which is immediately surrounded by a pellicle and 
proliferates in turn. In this way is formed, slowly 
a chain of connected cells, the last of which may have 

ten times the diameter of 





the original drop. This 
scientist, as above men- 
tioned, had succeeded ip 
proving the life of ceils to 
be controlled by the forces 
of diffusion, the artificial 
cells and cell tissues ob- 
tained by him showing ex- 
actly the same behavior as 
that shown by anima! and 
vegetable cells. The phe 
nomena in question are 





best represented by con 
sidering the seat of the 
tendency te diffusion as a 
field of force, in every way 
resembling Faraday’s mag- 
netic and electric feids, 
In fact, any point in a 
liquid at which the con- 
centration is greater than 
in the surrounding parts, 
represents a center of 
force of diffusion, and the 
same remark applies to 
points of lower concentra- 
tion than their surround 
ings. If a point of the 
former kind be called a 
“positive pole of diffu- 
sion,” a point of smaller 
concentration should be 
termed a “negative’ pole. 
Now, poles of different 
kinds (Fig. 5) will attract 











ited at the surfaces of con 
Fig. 1.—An artificial plant which 


tact of the drops formed 
was prodnced in a test-tube, 


the envelopes of polygonal 


Fig. 4.—Artificial seaweed produced from an artificial cell. 


each other in exactly the 
Fig, 2.—Artificial organs showing same manner as electric 


hape, ; ’ 
mushroom shay or magnetic poles of op 





cells. Similar cells are 
formed when potassium so- 
lution alone is sprinkled 
on the gelatine. 

During the process of 
formation the artificial cell 
is the seat of active mole- 
cular motion, consisting of 
an inward current of wa- 
ter from the moist gela 
tine and a current of dis 
solved matter flowing from 
the center to the surface 











posite signs, the general 
phenomena of mctign be 
ing precisely the same in 
the two cases, 

Mutual reactions of un- 
like poles, then, would 
account for the whole 
of the physiological phe- 
nomena of the organism. 
In fact they produce 
liquid currents which car 
ry along eny suspended 
particles, while the miu 





This apparent life can be 
prolonged by maintaining 
around the cell an environ- 


Fig. 5.—Field of diffusion between two opposite poles. 


Fig. 6,—Artificial cell tissue, 


tual reactions of like poles 


Fig. 7.—Liquid cell tissues. cause suspended particles 


to be accumulated in the 





ment that will feed it or 
replace the loss ‘due to 
diffusion 

These movements are 
checked by premature dry 
ing but recommence on the 
addition of water, suggest- 
ing an analogy to the la- 
tent life of seeds and ro- 
tifera. 

As the ions or constitu- 
ents of dissolved salts dif- 























neighborhood of a powltiv« 
pole, thus producing the 
phenomenon of agglutina 
tion. Even in the produc 
tion of ceil tivsues, as 
shown by the artificial! tie- 
sue represented in Fig. 6, 
no other forces are pres 
ent By introducing a 6 
to 10 per cent solution of 
Lotassium ferrecyanide in- 


to 5 to 10 per cent selu- 








fuse independently, part of 
the molecule appears to be 
assimilated, or fixed in the 
cell, while the rest is elim- 
inated. A diffusing drop 
of copper sulphate, for ex- 
ample, leaves at the center 
a yellow nucleus consisting of metallic copper. This 
is surrounded by a blue ring of the unaltered solution 
which is itself surrounded by a translucent ring con- 
taining bubbles of gas due to the action of the released 
Sulphuric acid upon the gelatine. 

Artificial cells are affected in structure and develop- 
ment by moisture, dryness, acids, alkalies, and various 
Other substances added either to the drop of liquid or 
the surrounding gelatine. ‘In this way many varieties 
can be produced, including cells with dark or light 
nuclei, with or without nucleoli, and cells of homo- 
Seneous protoplasm without nuclei, like the cells of 


its field of crystallization. 


* ScLENTIFIC AMERICAN, September 2, 1905. 





Fig. 8.—Sodium chioride crystal in 


Fig. 10.—Segmentation of 
hqaid artificial cells. 


Fig. 9.—Morphogenetic effect of 
crystallization. 


LEDUC’S CURIOUS ARTIFICIAL PLANTS, CELLS, AND TISSUES, PRODUCED BY CANE SUGAR, COPPER 


SULPHATE AND POTASSIUM FERROCYANIDE. 


Although they are composed of inert matter, these objects sprout, branch, and nourish themselves like actual living organisms 


fluid a tinted drop of the same fluid between two drops 
of greater osmotic pressure. The central drop repre 
sents the nucleus, the others the centrosomes of the 
living cell undergoing segmentation. The central drop 
becomes granular and develops a pigmented ring which 
represents the chromatic band of the natural process 
and, like it, breaks up into chromosomes. These move 
toward the centrosomes and collect about them, form- 
ing two nucleated pigmented masses. Meanwhile a 
partition has formed between these masses which is 
continuous with their spherical walls, so that finally 
we have the image of two cells, with nuclei, proto- 
plasm, and cell walls, pressed closely together 

Prof. Leduc also produced in these experiments with 


tions of gelatine, the ceil 


Fig. 11.—Artificial and natural tissue represented in this 


karyokinesis, . 
- figure is earily obtained; 


each such ceil, like a natu- 
ral one, possesses an ¢i- 
veloping membrane, proto 
iucleus, With 
solutions of sodium chloride, however, entirely iiquid 


plasm and a 


cell tissues (Fig. 7) are obtained All the varieties 
of cells observed in nature can thus be artificiaiiy pro 
duced by suitably regulating the conditions of the ex 
periment. Even the strange karyokinetic figures pro 
duced during the segmentation of cells, and of which 
no adequate explanation has yet been given, are read- 
ily obtained in these artificial growths 

All living organisms are made up of solutions « 
crystalline substances and colloids: when thetr con 


Ls 


centration increases, the molecular force of erysetaliliza 
tion is manifested. Each center of crystallization su 
rounds itself with a fleld of force (Fig. 8) thal in some 
cases is rather intricate, and whenever, b-sides the 
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AN LAE th me Kae 


fore: crystallization, other forces, differences in 

motfe (diffusion) pressure, are present, forms aré 
bteined which tn their outward appearance resemble 
certain inferior organisms As the solid tissues of 
organisms are produced by solidification from the so 
lutions above referred to, their shape and structure 
necessarily are influenced by the force of crystalliza 


tion (Fig. 9) 


When drops of a solution are introduced into the 
same solution at different concentration, these drops 
at frst spread out in all directions; owing, however, 


to the effect of molecular attraction (or co 
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problem as of the same order with the preceding.’ In 
his communication of last week M. Leduc asserts that 
his note of July 24, 1905, began with a mention of 
rraube’s work Here is the mention: ‘We have an 
artificial cell similar to Traube’s but differing from it 
in possessing the power, not only of expansion and 
enlargement, but also of emitting prolongations ana- 
logous to roots and stems, which grow visibly and 
slowly.’ This sentence demonstrates Leduc’s ignorance 
of Traube’s writings,* from which I quote as follows: 

“Forms which sometimes resemble a rhizoma with 
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cited above show that all of Leduc’s results were ob- 
tained before him. 

“Our colleague, M. Gerner, has produced growths 
which could be preserved in paper like dried plants and 
which were mistaken for seaweeds by amateur botan- 
ists. Some of these arborescent forms have long been 
exhibited in apothecaries’ windows, especially at 
Nancy. 

“It is difficult to see what new fact is brought out 
by Leduc’s experiments. I am not now speaking of 
the curious experiments in which he reproduced the 

structure of organized tissues—that is a dif- 
ferent question. 





hesion) there soon takes place a granular 
segmentation of the liquid (Fig. 19) In 
fact, as this cohesion between the various 
molecules is different, those between which 
the attraction is greatest will combine into 
aspherical grains as soon as the force of at- 
traction exceeds the force of diffusion, while 
the other molecules fill the intervals between 
the grains. In this way the phenomena of 
sezmentation observed in germinating eggs, 
which had previously seemed so puzzling, 
are not only accounted for but can be read- 
ily imitated by an artificial 
From Lehmann’s researches on apparently 


process 


itving erystals it is inferred that certain 
crystallized structures show a behavior quite 
analogous to inferior organisms, moving, 
growing feeding, and propagating them- 
selves like the latter The investigations by 
Prof. Leduc which have been described above 








“In his notes to the Academy, Leduc as- 
serts that his pretended artificial plants give 
evidence of cellular structure, circulating 
system, thermotropism, osmotropism, and 
nutrition. 

“It is well known that the forces which 
act in living beings are simply physico- 
chemical forces. Traube and others have 
studied the effect of these forces on semi- 
permeable membranes and Leduc has added 
nothing to their results. As for cellular 
structure and circulatory system nothing of 
the sort is to be found in these tubular pre- 
cipitates.* 

“It has been maintained that Leduc has 
made no claim to the creation of life by 
spontaneous generation, but this assertion ig 
contradicted by his own words, quoted above. 

“The net result of the whole affair is sim- 
ply nil.” 








on the other hand, prove that the funda 
mental element of animal and vegetable 
organtames, viz., the cell, is exclusively con 
trolled in its vital functions by the same 
physical laws that govern the forms of the 
minerai kingdom. From both sides there is thus being 
constructed a bridge between the province of inert 
matter and that of living matter, and In the place of 
ihe strict barriers previously supposed, we are war 
ranted in presuming the existence of a multitude of 
gradual transitions and intermediary stages. 

it should be observed that the Leduc phenomena 
were first observed by Traube in 1867 (Archiv. f. An 
atomie u. wissenschaftliche Medizin, 1867, p. 67), who 
produced them. Such artificial cells have long been 
known as Traube cells. Traube also produced them by 
means of tannin and lead acetate, water glass and lead 
acetate, gelatine and tannin, and the like. In repeating 
Leduc’s experiments Prof. Hans Molisch found that the 
acetate and the chloride of copper produce better re 
suite than the sulphate. The sugar, salt, and gelatine 
serve to increase the growth and ramification, but it 
should be pointed out that Reinke described branched 
and tree-like artificial growths more than twenty years 
ago.” If erystals of copper sulphate are thrown into a 
solution of water glass they become enveloped in light 
blue pellicles of copper silicate and these silicate cells 
develop inte treelike forms if sufficient 


water glass is present 


AN EXPERIMENT IN ACOUSTICS. 


As the running boys pass the bell there is a distinct drop in pitch 


long stemlike upward and rootlike downward exten- 
sions.’ 

“*Soon afterward the cell begins to grow exclusively 
at the top, so that it passes from a rounded to an 
elongated form. If the vessel is tipped the extremity 
continues to grow vertically.’ 

“*When the pellicle is ruptured the escaping solu- 
tion soon becomes inclosed in a membrane of precipi- 
tate resembling a graft, excrescence, or branch of the 
cell.’ 

“Traube’s forty-eight series of experiments made in 
1865-7, and his later researches, published in 1875, in- 
clude Leduc’s results and many others. And these ex- 
periments have been varied almost ad infinitum by 
others I need mention only Pfeffer’s arborescent 
forms.? 

“The conclusion to be drawn from all these experi- 
ments is that the form obtained depends on the me- 
dium and, to some degree, on the shape of the vessel. 

“I have also obtained the Leduc ferms by following 
Traube’s general directions. The various salts were 
thrown into a 5 per cent solution of potassium ferro- 


oe -OS 
AN EXPERIMENT IN ACOUSTICS. 
BY GUSTAVE MICHAUD. 

The school bell and good legs are all that 
are needed for this experiment. Students who make 
it find it easier, as a rule, to understand the relation 
between pitch, wave length, and the number of vibra- 
tions. Where elementary astronomy is taught, the 
same experiment may prove to be a helpful as well as 
a healthful diversion during the study of a rather 
abstruse chapter—the application of the spectroscope 
to the determination of the radial motion of stars. 

Select the swiftest runner of the school. Give him a 
bell, and place him on level ground at some hundred 
feet from the rest of the class. At a signal, the stu- 
dents run as fast as they can toward the bell bearer, 
while he himself runs toward the students, without 
ceasing for a moment to ring his bell. So long as some 
distance remains between the students and the bell, 
nothing abnormal seems to occur, although the stu- 
dents, without being aware of it, perceive a sound of a 
somewhat higher pitch than that which strikes the ear 
of the bell bearer. But at the precise moment when 
the runners pass the bell, and instead of running to- 
ward it begin to run away from it, there is an instan- 
taneous and very distinct dropping of the pitch of the 
sound, which remains graver as long as the 
distance increases between the runners and 





Even Ledue’s discovery that artificial es 


me 
ek 
nb 


ceils, like natural cells, are affected by vari 
who described the effects of light and gravi- ‘ 
tation and the variations in form and rapid- 
ity of growth produced by adding grape 
sugar, salt, etc In Molisch’s opinion Le 
duc’s experiments mark no advance beyond 
the results obtained by Traube in 1867. His 
artificiea! cells teach nothing new and they 
are no more like living organisms than a 
paper flower is like a real flower or a wax 
dell is ilke a living child 

Prof. Gaston Bonnier, of the Académie 
des Sciences and the University of Paris, 
entertains very skeptical views of the bio 
iogical value of Leduc’s experiments. These 
views he has voiced as follows in La Sci 
ence au XXme SiAacle 

i pointed out to the Academy, in the 
meeting of December 24, 1906, that these 
tubular preciitates had long been known 
and possessed no organization comparable 
with that of living things. I also repeated 
efore the Academy, some interesting vari 





ations of these amusing experiments de- 
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ous tnfluences was anticipated by Traube, Aaa 
¢ 





the man who rings the bell. 

While the hearers are running toward the 
source of vibrations, they meet, in a given 
time, a greater number of these than if both 
the bell and the boys had remained in the 
same place. When the bell bearer and the 
students ran away from each other, the hear- 
ers go in the same direction as the vibra- 
tions, and the reverse phenomenon occurs— 
the number of vibrations which reach the 
ear in every second is smaller than it would 
have been had all the participants remained 
on the spot. As the pitch of ‘a sound de- 
pends upon the number of its vibrations per 
second, that of the bell will drop at the very 
moment when the distance between bell and 
hearers ceases to decrease and begins to 
increase. 

If the man who rings the bell can be pro- 
vided with a bicycle, the fall in the pitch 
of the sound is of course still more pro- 
hounced. 

ee a 
SPECIAL CAMERA FOR COPYING AND 
ENLARGING. 
The camera illustrated here is one that 








Vised by one of my pupils—a minor. In 
a Revue of January, 1907, | showed that 
this alleged discovery was only a repetition 
cf Traube’s classical experiments 
At the meeting of January 7, 1907, Prof. Leduc 


made a rejoinder to which I replied on January 14, as 


“In 4 lecture just published M. Leduc expresses his 
amazement that Pasteur’s researches have for thirty 


years silenced the discussion of spontaneous genera 


tion, and the brochwre ends with the words ‘To com 
plete the synthesis of life only one function remains 
to be realized-—-successive reproductior 1 regard this 


* Reinke, Botanische Zeitung, 1875, p. 432. 


SPECIAL CAMERA FOR COPYING AND ENLARGING. 


cyanide or a 10 per cent solution of sodium or potas- 
sium silicate. The production of these precipitates is 
a common lecture experiment. Leduc asserts that all 
forms obtained by earlier experiments were stunted, 
unstable, and shapeless but that his culture liquids pro- 
duce large, stable growths with sharply differentiated 
roots, stems, and apical organs. But the descriptions 
* Moritz Traabe, Centralblatt ftir medizinische Wissenschaft, 1865. 
Archiv. ftir Anat., Phys. and wissenschaltiiche Medizin, 1867, p. 87. 
Botanische Zeitung, 1876, p. 56 

+ Pfeffer, Oamotische Untersuchungen, 1877, p. 11. Botanieches Institut, 


Tubingen, 1886, vol, ti., p, 30. 


was designed and built for the United States 
Geological Survey for photographing fossils 
or other similar objects. In photographing 
fossils the Survey uses a process known as the Wil- 
liams process. This method was worked out by Prof. 
Henry S. Williams and Norman W. Carkhuff, and con- 
sists in an elimination of the color of the fossil by @ 
process of sublimation. 

Fossils cannot be photographed for scientific pur- 
poses in a haphazard manner. There are certain char- 
acteristics that must always be orientated in 1 ‘latively 





* Prof. D’Arsonval, who presented Leduc’s note, has recently (January 


21, 1907) presented a communication from Charrin and Goupil describing 
experiments which prove that no pb log to nutrition 


occurs in the prodaction of these arborescent growths. 
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the same position and illuminated in the same way, in 
order to produce results of any practical value to the 
Some of these fossils are photographed to 


scientist. 

the same size as the original, while others are much 
enlarged; great accuracy is required in this particular. 
As som. of these fossils are exceedingly small and 


delicate, it is obvious that to do the work economically 
special apparatus is required. Could a comparison be 
made between the first piece of apparatus used by the 
original experimenters and the apparatus just com- 
pleted, the remarkable evolution in scientific camera 
“puilding would make old camera operators wonder at 
the change 

The camera is mounted on a tilting base, so arranged 
that either end may be elevated or lowered to any 
desired position, in ¢rder to secure the proper lighting 
of the subject. The operator can make any of the 
following adjustments on the camera or subject with- 
out leaving his natural position at the back while 
observing the focusing screen: either move the sub- 
ject back or forth from the lens or revolve the sub- 
ject support; move the camera back or forth on the 
tilting stand; raise, or lower, or shift the front of 
the camera in either direction; revolve the back. from 
a horizontal to a vertical position, or to any inter- 
mediate point; elevate or lower the subject support, 
in order to secure the proper lighting, all by mechan- 
ical devices. It will be observed that the rod running 
along under the base operates a mechanism below at 
the front for rotating the subject base. 

The base of the stand contains two cabinets for 
storing lenses or small parts. The focal capacity of 
the camera, including cone extension, is 7% feet; 
length of stand top, with subject support and camera 
extended, 11 feet; size of plate, 6144x814, with kits 
to 3%,x4%. We are informed that the apparatus was 
specially made for the purpose mentioned above by 
the Folmer & Schwing Company, of Rochester, N. Y. 
The design reflects much credit as an excellent ex- 
ample of American workmanship. 

A oie a 


The Deadly Electric Wire and the Conditions Under 
Which It Is More or Less Dangerous, 


The danger incurred in’ touching an electric circuit 
does not depend wholly on the voltage or electric ten- 
Two-thousand-volt circuits have been touched 
and contact with incandescent-light 


sion. 


with impunity, 


Scientific American 


circuits of only one hundred and twenty volts has 
caused instant death. 

The physiological effects of electricity are due 
partly to electrolysis or decomposition of the blood 
and other fluids and partly to paralysis of vital or- 
gans. Both actions are proportional to the strength 
of the current that actually passes through the body 
and this current strength is equal to the voltage of 
the circuit touched divided by the electric resistance 
of the body. The average resistance measured be- 
tween a hand and the feet, when the hand is moist 
and the shoes are soaked with water, is about 5,000 
ohms. A current of one-twentieth of an ampere—one- 
tenth of the current used in an incandescent lamp— 
may cause death. Hence, the question is, Under what 
conditions will contact with an electric wire send such 
a current through the body? 

If the right hand touches one wire and the left 
hand simultaneously touches the other wire of a 110- 
volt incandescent lighting circuit, the body, assuming 
its resistance to be 5,000 ohms, will be traversed by a 
current of 110/5,000 ampere, or little more than one- 
fiftieth of an ampere, which is within the limit of 
safety. But if the hands are dry the resistance meas- 
ured from hand to hand is fully 10,900 ohms, so that 
both wires of even a 2206-volt circuit, such as is used 
in some incandescent lighting systems, can be touched 
without danger of serious injury. In certain factories, 
however, where the air is damp, warm, and laden 
with acid vapors, the skin becomes softened and the 
resistance so greatly diminished that it is not safe to 
touch both wires of even a 100-volt circuit. 

The writer’s left hand once came so near the termi- 
nals of a 1,000-volt transformer that it drew luminous 
electric arcs from them. The current, having so 
small a resistance—less than two inches of the hand— 
to overcome, was very strong, but it caused no injury 
except local burns because it did not traverse a vital 
part. In instructive contrast to this case is the expe- 
rience of the inventor of an electric bath tub contain- 
ing metal plates that could be connected with a 220- 
volt lighting circuit. The inventor tested the device 
on himself and was instantly killed because soaking 
in water had so reduced the resistance of his body 
that even this low voltage produced a deadly current. 

If a man, standing on a trolley rail or even on the 
ground, touches a broken trolley wire carrying the 
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usual pressure of about 500 volts, a current of one- 
tenth of an ampere will pass through his body, if ite 
resistance is 5,000 ohms, and wil! probably cause 
death. In this case the ground or the rai) representa 
the second or return wire. It is much leas dangerous 
to touch a single wire of a double-wire circuit, weil 
insulated from the ground, for in order to reach the 
other wire the current that traverses the body must 
flow through or over some of the insulators, that is 
to say, through a very great resistance, eo that the 
current is very weak. But in a very long line the 
sum of these little leakage currents through many 
insulators may be too great for a human body to carry 
with safety. Hence, the danger is proporticral to the 
length of the line. Simultaneous contact with both 
wires of a high-voltage circuit is, of course, fatal. 

The static electric charge of the wire, as distin. 
guished from the flowing current, is another source 
of danger, at least in alternating circuits. In continu- 
ous-current circuits this charge acts only once, at the 
first instant of contact, but in alternating-current cir 
cuits the charge is changed from positive to negative 
and back to positive usually about one hundred times 
a second, and when a man touches the wire the elec- 
tricity which forms these charges surges hack and 
forth through his body. Most of the casualties pro- 
duced by touching alternating circuits are due to 
this cause. The danger is proportional to the electric 
“capacity,” and therefore to the length of the wire. 
Burying the wires increases their capacity and makes 
them still more dangerous to handle, but it effectually 
keeps the average citizen away from them 

The danger is proportional to the frequency of 
alternation, if the frequency is not very great, but 
currents of severa! hundr. | thousand alternations per 
second, such as Tesla employed in his amazing ex- 
periments, do not penetrate deeply, so that whon they 
traverse the human body their effects are confined to 
the skin and are not serious. The facie that high 
voltages and high frequencies have been commonly 
associated in experiments and that extremely high 
frequencies have been shown to be harmless have led 
to the widespread belief that exceedingly high voltages 
are quite free from danger. This is entirely erro 
neous, as the curious reader may easily prove to his 
own satisfaction—or,, at least, that of his 
Condensed from Hermaa Zipp in Die Umschau. 
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RECENTLY PATENTED INVENTIONS, 


Pertaining to Apparel, 

CORSET.—-E. Savoye, Rue du Caire, Paris, 
France. The corset is so cut out as to enable 
the whole of the and the whole of the 
upper part of the to be made up of a 
single piece, the continuity of which affords 
great advantages both in the way of comfort 
and facility of manufacture. This mode also 
obtains a continuous ornamentation, by means 
of embroidery, designs in colors, and the like, 
the difficulties resulting here- 
construction of the parts in 


front 


corset 


without any of 
tofore from the 
several pieces stitched together. 


Electrical Devices. 

TELE PHONE-MAGNET. — A. E. Harrison, 
New York, N. Y., and C. M. Hasuert, Jersey 
City, N. J. The objects of the invention are, 
to confine the effect of a plurality of magnetic 
poles upon one or more pole-pieces; to give 
the pole-pieces such conformity as will enable 
the windings to be placed directly upon them 
rather than upon the magnets proper; to shape 
the pole-pieces so as to accommodate a large 
number of turns of the wire and also to de- 
crease the loss of effective magnetic lines; to 
increase efficiency of magnets, and to provide 
a more direct path for the magnetic lines of 
force and also to concentrate their effect within 
a small area. 

WIRING-KNOB.—W. C. Gorpon, Windsor, 
Vt. The principal objects of the inventor are 
to provide for more securely holding wires than 


has been the-case with prior inventions, and 
especially for so constructing the cap with 
which these insulators are usually provided 


that it will grip the wire equally at all times 
independently of the position in which it may 
be placed on the base of the knob so long as 
It is centered with respect thereto. 





Of Interest to Farmers, 
REECING DEVICE.—C. A. Hapuanp, Ben- 
nington, Minn. This device is designed to be 
mounted upon a wagon-body so that the wire 
May be reeled or unreeled as the wagon 
moves ; and the purpose of the invention is to 
improve upon the construction of the device 


for which Letters Patent were formerly granted 
to Mr. Hadland, the improvement being such 
48 to simplify the construction and to render 
the action more positive and reliable. 
HAY-STACKER. B. F. Powrrt., Manza- 
nola, Col. One purpose of the invention is te 
Provide a portable hay-stacking device in which 
a sled or hay-frame previously loaded upon the 
field is drawa up an incline and received upon 
a tipple of simple, light, and durable construc- 
tion and wherein when the load is automatic- 
ally dumped from the sled by means of the 





tipple the empty sled will slide down the in- 
cline in the ground of its own accord. 
WAGON.—J. Ruppert, Glencoe, Minn, This 
type of farm-wagon is capable of being quickly 
converted into shape for use as an ordinary 
box farm-wagon, a hay-rack, a stock-rack, or a 
wood wagon. The body is so constructed that 
it need not be changed under any condition of 
adjustment of the necessary added parts and 
so that such parts can be expeditiously and 
readily locked in position or removed, as re- 
quired. sal 
BALING-PRESS.—C. E. Frevp, Slater, Mo. 
One purpose of the improvement is to provide 
a construction of press in which a plunger is 
not employed and wherein the feed mechanism 
is such that the press can be fed at any time 
while in operation, it not being necessary to 
await the return of the plunger, as required in 
presses known to the inventor. 
STALK - CUTTER.—F. P. CuHapa, Alice, 
Texas. In this patent the invention relates to 
devices for cutting cotton, corn, or other sim- 
ilar stalks, and has for its object to provide a 
device adapted to be drawn along between two 
rows of standing stalks and cut them by novel 
and improved means. The device in use is 
drawn by manual, horse, or other power. 





Of General Interest. 

DRY-GOODS MARKER.—P. H. Srewarr 
and E. A. MiILtier, Hopkins, Mo. The marker 
is designed to be applied to the center board 
of a bolt of cloth at one end thereof and auto- 
matically engage the same, holding it In fixed 
position. A card of celluloid or like material 
is held to the front face of the marker by in- 
turned retaining-cleats, the latter having nibs 
extending at each end, which are bent in such 
a manner as to prevent the celluloid card from 
sliding from the cleats. 

NON-REFILLABLE BOTTLE.—H. N. Rorn- 
WEILER, Seattle, Wash. The bottle is designed 
for containing spirituous liquors, proprietary 
preparations, table condiments—such as cat- 
sup, sauces, ete.—and any other materials in 
liquid form in which the refilling of the bottles 


with a surreptitious substance is to be pre- 
vented. The invention consists in the con- 
struction and arrangement of the bottle in 


combination with a valve, a sealing cap, and 
dispensing devices designed to be filled and also 
discharged under an air-pressure. 
ROLLER-SUPPORT FOR EDGEWISE-MOV- 
ABLE DOORS.—G. Groraenson and J. E. 
Hennen, Fond du Lac, Wis. The invention is 
characterized particularly by an _ operating- 
handle convenient as a handle for pulling the 
door open or closed and also for shifting the 
roliers on which the door slides, so that when 
the handle is in idle position the shoes at the 
lower edge of the car-door rest upon the track 








on which the door slides, so that it will not 
accidentally slide open; but when the handle is 
operated the rollers are pressed down upon the 
track to lift the door and shift the weight 
onto the rollers, so that the door will readily 
move. 

FLOWER-BAND MOLD.—A. M. Lockarp, 
Herrin, Ul. This molding apparatus is for 
producing a flower-band from molded or cemen- 
titious material. The flower-band referred to 
is a device made in circular form and either in 
one plece or in sections for use in surrounding 
and protecting flowers, shrubbery, or young 
trees. 

AUTOMATIC GRAPPLING - HOOK, — B. 
LANGLEY, Woodward, Oklahoma Ter. The ob- 
ject of the inventor is to provide a device 
which will grapple and automatically take hold 
of objects with which it comes into contact. 
It may also be used as a means for returning 
lost tools, buckets, casings, etc., frou wells and 
cisterns, and for use in removing safes and 
other valuables from burning ruins and other 
places inaccessible by usual methods, It may 
be used for removing stumps, logs, and all 
heavy foreign matter from lakes, etc. 


BUFFER.—S. M. Go._ppera, New York, N. Y. 
The principal object of this invention is to 
provide a toilet article with a buffing-surface 
which can be readily removed and replaced, so 
that when worn the entire article does not have 
to be discarded, also to provide means for se 
curely holding the buffing material upon a base, 
and to provide a removable handle. 

BOBBIN.—G. Porrtewet., Louisville, Ky. 
The invention refers to bobbins, more particu- 
larly such as are used on drawing, spinning, 
and twisting frames, The object is to provide 
a bobbin which is simple in construction, ex- 
ceeding strong to stand all ordinary wear and 
allow repeated use of the bobbin. While ex- 
tremely hard the bobbin is slightly flexible and 
well adapted to withstand rough usage. 

DEVICE FOR EXHIBITING HATS, BON- 
NETS, AND THE BLIKE.—F: W. Nunn, Gull- 
ford, New South Wales, Australia. The object 
of the inventor is to furnish a device on which 
the article to be displayed can be quickly and 
firmly fastened and also readily removed, while 
it can be quickly changed from an upright 
an inverted position or placed at any angle in 
order to show the article to its best advantage, 
according to its position in a show-room or 
shop-window. 

FASTENING DEVICE FOR ORNAMENTS.— 
J. L. Pauw, Chicago, Ill. A purpose of the 
improvement is to provide a fastening device 
for ornaments adapted for application at the 
seam in any piece of metal work or cabinet 
work to cover the seam, being particularly for 
use on picture-frames, the application being 
made without danger of marring the ornament 
or the article to which it is applied, 





AIR-SHIP.—J. A. Euston, Jefferson City, 


Mo. The purpose in this case is to previde 
an air-ship or vessel very light and strong. 
and wherein the operator will be comfortably 


operate tt with 
Another pur 


seated and able to manually 
ease and siight bodily exertion. 
pose is to previde a construction in which 
wings are employed as a motive power, witb 
or without assistance of balloon or gas-bag or 
its equivalent, and wherein the eperator will 
be protected from the elements 

LIQUID MEASURING ANP REGISTERING 
FAUCET.—W. M. Davison, Government Road, 
Port Pirie, South Australia, Avuetraiia, The 
device consists, essentially, of a measuring plug 
or chamber fitted within a body or case, at one 
end of which is a registered mechanism oper- 
ated by the movement of the measuring plug 
The body has on one side a tubular tniet pro 
jection, whereby It is fitted to the neck of the 
bottle, the barrel, or other ltiquid-containing 
vessel and has on the other side an outtet- 
spout, from which the liquid tse delivered into 
the glass or other receptacle. 

POINTING-TOOL.—-B, PF. Davis, Miami, Fis. 
The aim of this Improvement ta to provide a 
tool especially adapted for pointing up masenry 
and other structures where liquid or eemi-tiquid 
mortar or cement is to be applied at the Sulsa 
ing operation and to so construct the dévice 
that it will be simple and economic <pd capable 
of operation by one hand 


CRYPTOGRAPH.—H. Bure, Molikirch, Can 
ton de Rosheim, Alsace-Lorraine, Germany tu 
this apparatus each change of combination fs 


produced by the displacement of a carriage 
which is reciprocated directly by hand, the ex- 
tent of such reciprocation varying autcmativally 
each time, according to a predetermined taw, 
and this reciprocation of the carriage is trans- 
mitted to a crown of lettere movable concen- 
trically with respect to a fixed crown of iwitters, 
the said crowns serving to make the orppiog 
raphic translations. 
PROCESS OF 


FORMING OIL-CUPS.—J. 


Towers, Albuquerque, Ter. New Mex, Gener 
ally stated, the process cousists in taking a 
round bar of tron or steel, upsetting the end 
in a die of suitable fashion to form the base 
and stem of the cup, and thereafter welding 
a pipe thereto and further shaping the upset 





portion In a second set of dies to form the 
complete cup. 
Hardware. 
MITER-BOX.—J. Peacn, ‘Traverse City, 


Mich. In the present patent the invention has 
reference to wood-sawing, and its object ia the 
provision of a new and improved miter-pox 
arranged to permit of cutting the wood or other 
material at any desired angle and without 
changing the position of the sew in (be saw 
guides. 
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Meating and Lighting. ] Designs. percha for the lining of the cells. All that I| without harmful results? A. A person cannot 

GRATE POR BOILBR-FURNACES, ET« P. DESIGN FOR A BOX W. Jonzs, Lurgan, have been able to find in this city is some very | drink sea water without nausea. It also pro. 
& Spruoen, Austin, Texas. In this instance the | Ireland. This ornamental design is intended for | thin gutta percha (about like a sheet of paper),| duces most intense thirst. It is, we suppose, 
imvention has reference to an improvement in| representation on the top or cover of a box. and was told that it was used in the repair} from the thirst that the awful condition of men 
vrate-bare for steam-boller furna toves, or| Three upright frames of simple structure are and manufacture of clothing, something like|in an open boat at sea without fresh water 
giue. Is this what the book means? If not, | comes No person could drink water with 


any fire where soft coal, lignite, or any other 
fucl is used which thro@s off carbon, its object 
heat than 


being te produce a higher degree of 


is obtained by the usual grate-bara, 


Household Utilities, 
Manton W 
Randolph's 


thom 


CABIN! RANDOLPH, Seattle, 
Warh Mrs 


evpeciall fo 


use by who live in apart 


ments of a few rooms where there are no house 


keeping conveniences and for those cases where 


there would be objections to odors which com 
mopiy result from the use of gas, conl-oll, or 
sicohkol, and the invention also seeks to 
the objectionable odors experienced in cooking 
or the like 


rvold 


fish abbage, onions 


Machines and Mechanical Devices. 





MEASURING AND REGISTERING PUMP 

Ww M. Davie Government Road, Port 

Pirie, South Australia, Australia rhe inven 

ion comprises a device whereby publicans and 
thers are enabled to a irately neasure 

e of liquid ie pin half-pints, 

te and a same time a record 

of the number of such measures sold 





lt is especially useful as a check upon bar at 


‘endantas, the register being so constructed and 


operated that it cannot be tampered with 


PIANISSIMO DEVICE H. Merzoer, Castle 
ton, N. ¥ When the soft pedal 
ordinary and the hammer-rest rall is 
swung rearwardly then the 
upper end of the jack 
pressed and the jack 


is pressed in 
pianos 
hammer-butt moves 


away ym the and when 


the key Its subsequently 


raised it moves a distance inactively be 
jut reengaging the hammer-butt and impart 
ing movement to the hammer To compensate 


er overcome this inaction or lost motion of the 


juck is the object of this invention 


CHARGING APPARATUS _ e WITHER 
ove and J. G. Wrrueaser, Port Henry, N. Y 
The invention relates to a charging device espe 
lally capable 


designed for blast-furnaces, but 


charging through the large 


require, 


of general use by 
conditions may 
distribution of the charge 


or the emall bell, as 


perfect control of the 
furnace manager If more than 
used, or if it is desired 
kind 
readily 


is given te the 
one kind uf fuel be 


particular f ore at some 


to harge some 


special locality, it can be done by use 


of the invention 





Railways and Their Accessories, 
SNOW-PLOW J. & Svrour, Oxford Junc 
lon, lowa One of the purposes of this im 


plow especially 


railroads for 


provement ita to provide a 


adapted for use upon removing 


snow and to construct the plow in multiple 
shovels arranged in a bank one above the other, 
being independent in its action, 


snow to the rear at each side of 


ach shovel 
throwing the 
the structure 
BRAKE-SHOE 
Rast St 
invemter ts to provide 
cally compensate for the wear on the brake 
keep the normally in the 


relatively to the 


ADJUSTER,— J Ss AsH 
Louls, Ul. The object of the 
means adapted to auto 


WoRrTH 


and to shoes 





periphery of 


maint 


perition 


the wheel, eo that the levers operating the 
brakeshee will be kept in a 


eticlenecy and remain so until th 


state of constant 

brake shoes 
wear out 

CAR-DOOR 

lous A 

lates to cardloors; and the object of the 

which may be 


Josern A tourenors§ and 


Bouncwors, Algiers, La The inven 





them rf 
Invention ie to produce a door 


readily opened aud closed and which may be 


substantially closed 


when in its 
in which 


water-tight 
position im account of the manner 
the eiges of the doorway are beveled it is im 
possible for rain to leak through the door when 
it ie closed 

SAVETY-APPLIANCE RIVET-BOLI J. W 
Ky The object of the in 
methods of 


Cunnan, Newport, 
vention is to simplify the present 
applying grab-irona, sill-steps, uncoupling-lever 
stake-pockets, alr-pipe clamps, retain 

brake-staff 


freight-cars The present method when one of 


brackets 


Ing-valves stands, etc. to steel 


the steps, clamps, or the like becomes broken 
necessitates the moving of the freight inside the 
car In order to get at the rivets for cutting out 


the same 


Vehicles. 
Fayetteville, Tenn 
provide a 





Perta ng to 


AXLE il. K. Bryson 
\ purpose of this invention is to 
bearing for the hub of a wheel which will mot 
onty permit the wheel to turn with a minimum 


riction, but which will also provide a cush 





loned support for the hub, enabling the wheel 
hay vertical movement without lost mo 
tion, the ending to render a v le to which 
nid ax spindie is applied easy riding, even 
upon very rough roads 
HARNESS D. A. Lam Hot Springs, 


Ark. 
in the present patent the Invention has refer 
nee to certain improvements in harnesses for 
horses whereby the welght of the collar on a 
horse's neck may be relleved and distributed to 
body to prevent the neck 
f the 


ether portions of the 


from becoming sore through the chafing « 


ilar, 


upheld by the hands of a boy and two girls. 
Each 


and showing the 


holds a domino poised on its end 
portion of the 


Trame 
face or spot 
domino 

Nore.—Coples of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 











| HINTS TO CORRESPONDENTS 

| Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
hie turn 

Buyers wishing to purchase any article not adver 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office Price 10 cents each 





Books referred to promptly supplied on receipt of 


rice. 
Minerals sent for examination should be distinctly 
marked or labeled 


Please settle 
Notes and 
Suppose two wires to be con 
battery or other 
claims that 

connected 


(10423) D.C. Cc 


the following dispute 


Says: 
through your 
Queries column 
nected to opposite poles of a 
source of an electric current A 
wires are not 
i. e., that there is no 
B claims that 
the wires are charged continually as long as 
current; 


as long as the 
charged, 
current passing over the 


they are not 
wires 
source of 


they are connected to a 


whether the wires themselves be connected or 
not, claiming that if they are not charged why 
is it that a person taking hold of them receives 
a shock A. The two poles of a battery or 
other source of electromotive force are always 
charged, as you call it The wires leading 
from a dynamo or battery anywhere along their 
length are at a difference of potential equal to 
the e.m.f. of the source of energy And if a 
made between them, a current 
will flow The difference of potential is re 


cause of the flow of the current, 


connection be 


garded as the 
and is expressed in volts, while the current is 
expressed in While the 
not connected, no amperes are flowing, but the 
volts between the 
possible. B is right in his opinion 


(10424) A. McK, 
mine got Into an argument with me concerning 
“every time the moon 


amperes wires are 


wires are just as great as 


says: 


the moon He said that 


makes a revolution round the earth it makes 
one revolution on its own avis I said that 
‘as the same side of the moon was always 


toward the earth, I cannot understand how it 
can revolve on its own agis.’ Will you please 
say which of us is right? A. 
keeps the same face toward the earth it must 
rotate once on its axis while it goes around the 
earth once in Its orbit To show this take a 
ball or an apple or anything round in the hand, 
and place a lamp on a table in the middle of 
the room The ball is to represent the moon, 
and the lamp the earth Now carry the ball 
keeping the same face of the 
ball always toward the lamp You will have to 
rotate the ball as you carry it in such a way 
around on its own 
lamp. 


Because the moon 


around the lamp 


that it will turn entirely 


axis while it is carried once around the 


Try it again in another way Mark one side 
of the ball Begin on the east of the lamp, 
with the mark toward the lamp The mark 


will be on the west side of the ball. Carry the 
ball around to the north of the lamp, with the 
mark always toward the west, that is, without 
rotating the ball on its axis. The mark will 
not now be directed toward the lamp, which is 
now south of the ball, and the mark must be 
south a quarter of a 
circumference before it is again toward the 
lamp Repeat this at each quarter of the way 
around the lamp and you will have turned the 
ball through an entire circumference in making 
the circuit of the lamp and bringing the same 
face of the ball toward the lamp at each quar 
ter of the circuit of the lamp The moon does 
lunation 


turned from west to the 


rotate once on its axis during each 
So also do Mercury and Venus in each of their 
revolutions around the sun, and they also keep 
|} the same face always toward the sun Should 
come into the same relation to the 
|} sun, a day will be a year long 
mers think this will be the case at 
in the remote future 


(10425) D. LeM. C. 
contemplating making the large plunge 
page 4100 = oof Experimental 
would like to know of 
plates 


the earth 
Many astrono 


asks: 1.1 am 
battery 


described on 
Selence,”” and whom I 
ean buy the zine and carbon there de 
| seribed A. You can get the ginc and carbon 
wish by addressing 


See our advertis- 


plates of any size you may 
dealers in electrical supplies 


{ing columns 


A friend of | 








}as a 
}harm is done 


‘of ¢ P 











ome time | 


‘the ground the air is 


where can | buy what it does mean? A. We 
think you would do much 
jars for the cells of the plunge battery, but if 
hard rubber you can get them 
They can send you 


better to use glass 


you prefer 
from the same 
a list of such jars as may be on-the market. 


company 
3. On page ¥2 of 
how to make an air pump from rubber 
Will it crack and 


Experimental Science" it tells 
tubes. 
Is such a pump durable? 
leak after being used a few tried 
to buy the rubber, but was told that it would 
Please tell me where 


times? I 


cost three of four dollars. 
I can get it for $1.50 as the book says A 
We cannot say that we think you would find 
an air pump made with rubber tubing of much 
It might do for amateur work 
time, but would not be durable. 


real service 


for a short 


You cannot get much rubber tubing now for 
$1.50 Prices are much higher than when 
“Experimental Science’’ was written eighteen 


years ago 4. In the description of the electro 
magnet on page 458 of “Experimental Science’ 
width of the soft iron yoke as 
diameter of the 
According to these dimen 
would be larger and project 

Yet in the engravings the 


it gives the 


2% inches and the wooden 


spools as 4 inches 
sions, the spools 
over the iron yoke 
yoke is the largest, and the 
project over it. Which is right? 
crease the power of the magnet if the walls 
of the spools are more than 1-16 inch thick? 
A. The drawing of the yoke of the electro- 
magnet on page 458 does not correspond to the 
dimensions given in the text That does not 
matter, since every one knows that the yoke 
least of the same cross section 


spools do not 


Will it de 


needs to be at 
as the core, and may be as much larger as may 
be convenient If it is broad enough to serve 
base for the to stand upon, no 
The walls of the spools do not 
made 


magnet 

affect the magnetism. If they are 
thicker than necessary, the windings will be so 
far from the core that the magnetism will be 
weaker and the magnet will not be strong for 
it Make the spools as light as you can and 
still strong enough to hold the wire, 





(10426) T. H. A. says: 1. Quite often 
I have to recharge small storage batteries of 
6 volts. The only method I have to know 


when the battery is fully charged is by the solu 
tion throwing off quite a lot of gas bubbles I 
have been told that I should have a hydro 
meter to do the storing correctly. What size 
hydrometer should I get for these 6-volt cells, 
and where can they be had, and about what is 
the price? The solution is made of one part 
, sulphuric acid to four parts of dis 
tilled water. 
before the solution is charged and when fully 

In drawing off the solution from the 
while charging to get a hydrometer 
reading, if the plate is exposed much will it 
injure the battery? lL have been told not to 
battery up to its full voltage. For 
example, take a 6-volt cell. I start charging 
at 5 volts until the cell starts gassing, then 
cut ® down half (2.5 volts) until gassing gets 

Is that 
to judge of the charge of a stor 
bubbles of gas which are 
given off from the plates. When the gas comes 
off freely, the cell is fully charged. The ma 
terlal of the plates is no longer able to take 
the positive 


charged ? 
battery 


charge a 





heavy 
common way 
age battery by the 


again 


up the oxygen and it appears at 
pole, as the hydrogen does at the negative pole 


The best way of testing the charge is by means | 


of a voltmeter. A battery is in need of charg 
ing when the voltmeter shows 1.7 volts per 
cell. It is fully charged when the voltmeter 
indicates 2.5 volts per cell, or perhaps a little 
more than this figure. The hydrometer test 
consists in floating a glass hydrometer in the 
liquid of the cell, and charging till the liquid 
has a density of 1.3 on the scale. When the 
cell is discharged, the hydrometer will probably 
indicate about 1.1 2. A claims that in foggy 
weather, when the smoke descends to the 
ground, that the atmosphere is light and will 
not support the smoke. B claims that it is 
heavy and will not permit the smoke to ascend. 
Which is correct? A. When smoke falls toward 
light, so that the hot 
smoke is heavier than the air. In fine weather 
the air is heavier and the smoke rises. 

(10427) G. L. H. says: Will some sci- 
entific reader kindly upon the 
two following problems, which 
jects of argument to some of us recently? 1 
A body sinks and is swallowed up in a quick- 
sand, the body being actually lighter in specific 
gravity. Why? <A. Light quicksand is not 
heavier than water, and the fine parti 
cles of sand nearly float In water as a sedi 
ment The sinking of a person in quicksand 
we have always thought to be due largely to 
person; the sticky mass 
holding him as he tries to rise and giving 
way under him as he treads in it. If we were 
caught in quicksand we should throw ourselves 
keep as quiet as spreading 


enlighten me 
have been sub 


much 


the struggles of that 


flat and possible, 
ourselves out over as large a 
sible. 2. How is it that salt 
an effect on a human being when absorbed into 
the system, producing madness, etc., as in the 
case of shipwrecked mariners? The human 
body, in its constituents, is almost the same 
Does the drinking of sea water 
could a person 


surface as pos 


(sea) has so bad 


as sea water 


necessarily produce mania, or 


What should the hydrometer read | 


proper ? A. It is a] 








| 





, easily be 








| 
| 





ordinary salt in it for any length of time 
without harmful results; much less could any 
one drink sea water, which contains other and 
less agreeable mineral salts. 

(10428) A. W. D. says: Will you 
please inform me if it is possible to electroplate 
material with aluminium the same as can be 
done with silver? If such is the 
case, will you please tell me what Supplement 
will give me an account of the process? A, 
There have been many processes of plating with 
aluminium described in papers and in patents, 
We have never tried any of them, so as to 
know by actual experience that they are re- 
liable. Watt says of them in the last edition 
of his “Electro-plating,” page 476: “The pres 
ent writer has never seen any sample of alum 
inijum so deposited, and has never heard of any 
well-authenticated case of it having been go 
obtained.”’ His book contains the several meth- 
ods hot and cold which have been employed 
for this purpose We can send you the book 
for $4.50. Vlating with aluminium is perhaps 
a possibility, but an improbability. 


(10429) J. T. W. says: Can a person 
buy books that much value 
to him as a correspondence school course in the 
study of mechanical electrical engineering? 
If so, what books do you recommend, and at 
what price, and where can same be obtained? 
A. It is not likely that a person unaided cay 
obtain as good a knowledge of electrical en 
gineering by reading as by study with the assis- 
correspondence school. It should 
also be stated that no shool can make a 
scholar. The scholar makes himself, even in 
the best school. The books of a correspondence 
school are usually up-to-date and practical. 
rhe assistance of the examination papers and 
the correction of mistakes are also worth some 

Should you wish books we can supply 
them, the best to be had on the subjects: 
Sloane's “Handy Book,’ $3.50, a reference book 
of facts and principles. Thompson's “Dynamo 
Machinery,” $7.50, Vol. 2, Direct and Alternat- 
ing. Crocker’s “Electric Lighting,” $6, two 

book on the subject. Fos- 
“Electrical Engineer's Pocket Book,” $5, 
indispensable. Kent's “Mechanical Engineer's 
Pocket Book,” $5, indispensable. Bell’s “Elec- 
trical Power Transmission,” $4 After these 
books on railways, telephones, and all 
the special branches of work which you may 
wish to follow. 

(10430) J. R. says: 
taneous combustion? A. 
tion is the setting on fire of a material by heat 
which is generated in itself by the contact with 
the oxygen of the air. 2. What is the cause 
drying oils used in paints, 
dry by absorbing oxygen 

combination of the oil 
If this goes 
on in a confined space where the heat cannot 
radiated, the temperature will rise 
high enough to ignite cotton rags. Such oily 
rags often are the causes of setting a building 
on fire. 3. What heat causes it? 
A. The temperature necessary to set an arti 
cle on fire varies with the material. 


(10431) J. L. P. says: In your an- 
swer to question 10342, January 26, you state 
that two spheres of the same size will fall 
with the velocity under the action of 
gravity in the air. If the specific gravity of 
one of the spheres was less than that of the 
would rise, and if just a little 
herefore It 


copper or 


would be of as 


tance of a 





thing. 











volumes, the best 


ter's 


come 


1. What is spon- 
Spontaneous combus 


of same? A. The 
linseed oil chiefly, 
from the air. The 
and oxygen is a slow combustion. 


degree of 


satbe 


atmosphere it 
more it would fall 
must follow that the greater the specific grav- 
ity of a body the more rapidly it will over 
come the friction of the air, and consequently 
will fall faster than a body of the same size 
and shape but of a less specific gravity. Would 
that not be the case? A. You misconstrue the 
answer to Query No. 10342 by overlooking the 
fact that the query was specifically about lead 
and aluminium spheres. These will fall as 
stated for a limited distance with equal velo- 
cities. The fault with the answer is that this 
stated, an omission for which 
This distance ts 
from 


very slowly, 


distance is not 
we are not able to account. 
placed by Wood in his “Mechanics” at 
100 feet to 200 feet, a distance which we have 
Aluminium is 2,000 times as 
heavy as air, and lead is about 9,000 times 
as heavy as air. The power of aluminium to 
overcome the resistance of the air is only one 
fourth as much as that of lead, but ft is 2,000 
times as much as that of the ball which you 
assume. 

(10432) J. M. P. says: 1.1 am con- 
structing a Wimshurst machine with two 
How far apart should the plates be? 
Hiow many sectors should be on each plate? 
The plates are 16 inches in diameter. A. The 
plates of a Wimshurst machine should be run 
as near to each other as they can be made to 
do without touching. You may be able to 
bring them about a quarter of an inch apart. 
2. Would a large test tube be all right to make 
a Leyden jar with? How can I coat the inside 
of the jars, and how high up should the tin- 
foil come? <A. The Leyden jars should be 
about 2 inches in diameter and 6 inches high. 
Use rather stout glass free from lead. Cut the 
tinfoll into strips an inch wide for the inside, 


not verified 


plates. 


2. Also, It says to use guttn* dndes normal circumstances drink salt water , and after the paste is applied put them inside 
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the jar and with a paper cutter, and perhaps 
a brush, smooth them into their places, A 
little practice and handiness will enable you to 
make a good job of it. 

(10433) E. L. says 
difference in the energy of a boiling liquid in 
different latitudes, the atmospheric pressure 
being the same for each place? What is the 
intensity of an ordinary saturated steel mag- 
net as compared with the earth’s magnetism 
for any locality? <A. The boiling point 
of a liquid is independent of the latitude, and 
the energy of the steam is the same for all 
the temperature of boiling is the 
same. The temperature of boiling is the same 
for all places which have the same barometer 
wherever they may be on the earth’s 
magnetic intensity of a_ steel 
bar magnet is, according to the tables given 
in Thompson's “Electro-magnet,” from 14,000 
to 16,000 lines per square inch. 

(10434) J. T. says: 1. What is the 
large ring which appears around 
threatening weather? A, The 
halos are produced by the ac- 
or ice crystals 
comes toward 


Is there any 


giveu 


places W here 


reading, 
surface. The 


cause of the 
the moon in 
lunar and other 
drops of moisture 
the light as it 


tion of the 
in the air upon 





the 2. Why does not the atmospheric pres- 
sure, 15 pounds to the square inch, crush the 
small incandescent electric lights, which are 
supposed to be exhausted of air, or any other 
glass vacuum? A. An incandescent lamp bulb 
is not crushed by the pressure of the air upon 
it because it is strong enough to hold up 15 
pounds per square inch, An empty eggshell 


will hold a pressure of 675 pounds per square 
inch on its end. 3. Why does not the upward 
motion of a wing completely neutralize 
the effect of the downward motion? A. The 

of a bird’s wing is executed so as to 
air at a different angle from the down 
The feathers do not return upward so 
resistance to the air 


bird's 


up stroke 
take the 
stroke 

as to present the same 
as they did when they downward. 
4. Why is the power of a telescope or micro- 
scope limited? A. The magnifying power of a 
microscope is limited by the indistinctness of 
the image in the extreme powers. The telescope 
is limited by the faintness of the light at great 


were struck 


dispersion, and more by atmospheric condi- 
tions. 

(10435) B. D. M. says: Is it possi- 
ble to generate light without heat? [If so, 
give illustrations. A. It may be possible to 


light without heat, but it has not yet 
is one of the ignes fatui of in- 
utilization of tidal power 
and of the heat of the sun’s rays. 2. Give 
proof that ice freezes at the underside, after 
a layer has formed, and not at the top. A. 
The proof that ice from the underside 
is that water is in that surface 


generate 
been done, It 
ventors, like the 


forms 
contact with 


of the ice and the upper surface is at the 
same time dry, The ice increases very rapidly 
in thickness to the extent of several inches 


on a severe night. The only other source of 
moisture is the vapor of the atmosphere, and 
that is not sufficient in quantity to supply 
the amount of ice which forms in a few 
hours. If the ice came from the air, the 
rapidity of its precipitation would exceed that 
of a heavy rainstorm. 


(10436) J. L. B. 
of the Screntiric AMERICAN of March 2, 1907, 
in the Notes and Queries department, No. 10409, 
you say a vessel sinking will always go to the 
bottom, because the water pressure will tend to 
make it heavier with reference to the water. 
Why will it be made heavier than the water? 
I can understand the water compressing it to 
a given extent, but not to such an extent as to 
make it heavier than the water. You also say 
that “at greater depths it will be able to sink 
faster, since the water is not compressed to any 
extent at greater depths than it is near the 


says: 


surface.” Some years ago Dr. Dall, of the 
Smithsonian Institution, showed that the com- 
pression of water on the ocean bottom was 


about two tons to the square inch, and higher 
up about half a ton. Would a vessel be com- 
pressed to such an extent in sinking? It seems 
to me that this would mean that a vessel weigh- 
ing two tons would need to be compressed more 
than enough to occupy a square inch at bottom 
to cause it to sink. Since you say it would 
reach the bottom, I am willing to take your 
word for it, but I can’t understand it. Again, 
I read in a scientific periodical called The Lens 
(date of publication unfortunately forgotten) 


that although the ocean bottom had been 
sounded for several miles deep, bottom had 
never been found in Lake Tahoe, because (as 
explained) the water pressure prevented the 
Weight used from sinking more than several 
miles, at which point the temperature of the 


water was considerably below freezing, but on 
account of the great density of the water it was 
unable to congeal, ! fail to understand how 
water is able to compress an object to a 
Sreater extent than the water itself is com- 
Pressed, and when both are compressed to the 
Same extent, the object hangs suspended in the 
water without moving in either direction. The 
Periodical above referred to reasons from this 
that the bodies of the people drowned in this 
lake (none of which have ever been recovered) 
are compressed to the size of a new baby, and 
are suspended, frozen stiff, about two miles 
below the surface. A. A vessel which is lighter 
than the water will not sink in water; a ves- 
sel in order that it may sink must be heavier 
than water at the start. All iron ships are 
heavier than water. So are wooden ships when 
ballasted. Such a vessel will sink if filled with 





On page 199} 


spounds = weight of his wife. 








water. If it sinks at all it will go to the 
bottom, since water is compressed but little by 
the pressure it sustains, and iron, wood, ete., 
are compressed more than water by the same 
pressure. Dr. Dall showed that the pressure 
at the bottom of the ocean was two tons to the 
square inch, not as you say, the compression 
of the water. Water is not compressed a very 
great deal by a pressure of two tons to the 
square inch, not so much as a stone would be. 
Water is compressed about 1-75 part by that 
pressure, that is 75 cubic inches would become 
74 cubic inches, and not, as you say, to 1 cubic 
inch. With reference to what you quote from 
a paper about Lake Tahoe, we can say that it 
is impossible. Water cannot be cooled below 
freezing by any possibility and remain water 
in an open lake. And water must be colder on 
top if the temperature of any part of the water 
is at the freezing point. Dead bodies are not 
frozen in water down deep below the surface. 
Nor is water ever dense enough to prevent lead 
from sinking in it, 


(10487) C. B. R. asks: Will you 
kindly explain who has the advantage in the 
following case, and why? In shooting at flying 
targets thrown from the traps, I shoot with 
both eyes open. My friend claims I should close 
one eye, as I could get a better alinement of 
the gun. My claim is that I can get a better 
and quicker sight at my target by using both 
eyes. Please explain what part the left eye 
plays while shooting right-handed. Do I shoot 
crossways, look crossways of the gun barrel, or 
do I wneonsciously sight with one eye, while 
both are open? Give the theory of aiming a 
gun with both eyes open. A. If you can shoot 
with both eyes open and hit, it must be that you 
aim with the right eye and disregard the line 
of sight from the left eye to the target. You 
can test this by looking along the gun without 
shooting with both eyes open. You can deter- 
mine whether the sights are in line with the 
right or with the left eye. We do not know any 
theory of aiming with both eyes open. Most 
people use but one eye at a time when both eyes 
are open. Some habitually tse the right and 
others the left eye at their ordinary work. 


(10438) J. O. B. says: I find that 
holding an electric light incandescent 
lamp by the glass and applying the metal to 
an idler on the main belt of the dynamo 
(which gives about 15-inch spark) and taking 
it away, I can get a powerful charge by plac- 
ing my other hand on the metal. Can you 
explain? I also find the lamp “burned out,” 
but it still gives the above results. A. By 
holding the incandescent lamp as you describe 
you charge it as a Leyden jar is charged, and 
upon touching the metal which is connected to 
the inside ef the jar you receive the shock of 
the discharge. The metal and the filament are 
the inside coating, and your hand holding the 
bulb is the outside coating. The charge is a 
charge of static electricity. 


(10489) P. A. O, says: Will you be kind 
enough to give the answer to the following prob- 
lem, which has agitated the best mathematicians 
of our town recently: A farmer and his wife de- 
sired to weigh a pig, and had no scales. The man 
weighed 160 pounds and his wife 139 pounds. They 
put a board across a fence so that when they sat 
upon each end of the board it exactly balanced. 
Then they changed places, the wife taking the pig 
in her lap, just balancing the board again. How 
much did the pig weigh? A. Your problem may 
be solved in the following manner: Referring to 


See OL 
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of essays and lectures written and delivered 
at various times by the author, detracts noth- 
ing from its value. Indeed, had it been 
planned and written as a co-ordinated whole, 
instead of being a compilation of separate es- 
says, etc., it must still have been recommended 
for what it is, namely, a reference work to 
which the student of artillery and explosives 
will turn for information on subjects upon 
which correct information is only too scarce. 
The great value of this work will be at once 
evident, when it is stated that it consists 
largely of a record of the experimental work 
done by the author throughout the long period 
covered by his industrious professional life of 
nearly half a century. When Sir Andrew 
Nobel entered the service, the line-of-battle 
ships in the British navy were all sailing 
vessels, and their armaments and appliances 
differed but little, except as regards size, from 
those used in the days of Henry VIII. and 
Queen Elizabeth. The spirit of conservatism 
pervaded both services, and the introduction of 
rifled ordnance was received with the greatest 
distrust, It is impossible to speak in any de- 
tail of a work of this magnitude; but the 
chapters on the Tension of Fired Gunpowders, 
on Friction in the Bores of Rifled Guns, and 
those dealing with the Tension of Gases Wx- 
panded Without Doing Work, will be read with 
the deepest interest at the present time, when 
the subject of erosion of guns is so much in 
the public mind. There is probably no one 
who has had wider experimental knowledge of 
the subject treated in this volume than its 
celebrated author. When he first took up the 
examination of gunpowder, knowledge on the 
subject has been described as “simply chaotic” 
and the description of the investigation made 
by Sir Andrew Nobel and his associates of the 
action of powders when fired in completely 
inclosed vessels, makes extremely interesting 
and profitable reading. 


Poor’s MANUAL OF THE RAILROADS OF THE 
Unitep States. Street Railway and 
Traction Companies, Industrial and 
Other Corporations, and Statements 
of the Debts of the United States, the 


Several States, Municipalities, ete. 
New York: Poor’s Railroad Manual 
Company, 1906. Large 8vo.; pp. 
1808. Price, $10. 


With its 1,808 pages and its well-earned 
reputation for accuracy and voluminous Infor- 
mation, this number continues to hold foz the 
Manual the high place which it won among 
railroad men and the public generally many 
years ago. The following important features, 
heretofore published separately in the Railroad 
Manual Appendix, have; been incorporated ; 
namely, first, all data embraced in Poor's 
Ready Reference Bond List; second, Table of 
Annual Meetings, Transfer Agencies, etc. ; 
third, Table of Dividends paid for eight years. 





By the addition of the new features referred 
to, and the natural expansion of the regular 
departments of the book, the work this year 
has increased in text 192 pages, the statements 
for no less than 120 industrial corporations 
having been procured and incorporated in this 
new issue. Attention is also directed to the 
improvement in the index pages and to the 
great increase in the number of railroad and 
other maps. 





INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 
March 5, 1907, 
AND BACH BEARING THAT DATE 
[See note at end of list about copies of these patents. | 
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V1391bs.+W, 160 Pal 


Fence 


accompanying sketch No.1: .« = distance from 
the first position of the man to the fence. y = 
distance from the first position of the'wife to the 
fence. Let wequal weight of the pig. Then 160r 
= 139y. 160 pounds = weight of the man. 139 
In sketch No. 2 the 
man and his wife exchange piaces, and the wife 
takes the pig in her lap, and they again balance as 
in the first position. 


Therefore : 
(129 +- w)a = 160y. 





Also from sketch No. 1: 
160 x = 130y 
160y 
~2= 
199 + 
.39y 
s=— 
160 
160y (188m 


"+ 1394+ Ww 160 


160? = 139(139 + w). w 5 + pounds. 
Therefore the pig weighs Bebtied 5m 45 pounds, 














NEW BOOKS, ETC. 
ARTILLERY AND EXPLOSIVES. 
drew Nobel, Bart., K.C.B. 
York: E. P. Dutton & Co., 
Large 8vo.; pp. 548. Price, $6. 
The fact that this work consists of a series 


By Sir An- 
New 
1906. 


Accounting appliance, credit, R. D. Pardee 846,136 
Acid, purification of sulphuric, Driffield & 
POE 5 00.0000 secs aveeeeeses otepeoups 846,288 
Acousticon, Turner & Johnston... «.+. 846,068 
Adding machines, book holder for, Z. Crain 846,012 
Adhesive compound, glue, etc., M, R, Isaacs 845,701 






Advertising device, J. BE. Rainwater....... 845,803 
Advertising device operating mechanism, 

Wadsworth & Appleby......-eseeceens 845,986 
Air and gases, thermic eee for, KE. 

GOBRO cccccoccccoeecccecesesosse . 846,802 
Air brake setting device “and ‘alarm, ‘com- 

bined, R. B, Adreon.....sesseeesess 845,736 


Air purifying water ——. w. 4 Rafferty. 846,344 
Alarm signal, BOTHB . oe scdccvccse .. 845,901 


Alloy of ‘iron and steel, wai hardening, S. 
Church wetd .ccccsrcccccsesssesscesese 845,756 

_~ Ss steel, self hardening, J. Church- 
cccseedaccenseteacsenes ARSMEEMb 845,757 

Alloys, to alter their composition, treatment 
OE, T. Be, WemmeB acc cc cesessevccess 845,819 

Alumina and alkali compounds of sulfur, 
manufacture of, A. Clemm.......-.-+ 854 
Ammonia from gas, recovery of, H. Koppers 846,035 
Amusement device, I, 8. Moscovitz...... -- 845,967 
Animal trap, J. C. Barker.........+-++ +++ 845,921 
Arch plate, T. Scbillinger.........++«++- -. 846,247 
Article of manufacture, J, A. Shinn. . 845,825 
Auger, W. Hallinan .......-+-se0-steses . 846,200 
Auger ‘andle; extension, J. Blac kburn....- 846,389 


mavufacture of single spiral, o 





Augers, 

KEMOGOE occ rvcccccccccccccsoeses . 846,118 
Automatic switch, Dohrmann & Waite «+ 846,006 
Automatic switch, G. Schmitz...... cevcess 846,147 
Automobile, BE. Temple .........- soesseees 845,983 
Awl, sewing A. M. Parker..... 846,242 


Axle lubricating mechanism, H. Ww. ‘Sanford 846,056 
Bag-turning machines, bag-holding mechan- 
ism for, 8, T. Lockwood......-+++-++ 
Bag turning machines, turning om ac tuat- 

ing mechanism for, 8. T. kwood.... 843,119 


Baling press, J. W. Grave8......+++0++0 -. 846,199 
Bank lock, savings, O. Pfleger......-. «e+» 846,815 
Rank, pocket savings, E. Vaughn.......... 846,908 
Barrel, metallic, C. L, Coffin........-- ++e+ 845,700 
Bath. See Steel tempering bath. 

Bearing, ball, A. C. My 845,778 


Lert 7 a. F. Ogden...... 

















Bellows, pressure regulator, P, Wwest, Fr. 846.841 
Bill head, duplicate, label, receipt, and en- 

velop, combination, J. Souder......... $44,004 
Billiard eve, W. H. Thomas.,......... ». 846,106 
Binder, temporary, H. Reuter... . 845,815 
Binder, *emporary, L. M. Morden..;....... 945,883 
Binders, hinged on for loose leaf, L. M 

MEOTRED ooo cna ce she ss esasdecer ces -+ 846,220 
Bird cage, A. B. "Hendry Be cdvvvecccecs . 845.785 
Blank cutting Hn. an counting device 

for, BE. G. Souther ......e+ses00. . 846,153 
Boiler attachment, we R. ‘A. Rstep. 846, 100 
Boller cleaner, J. A, BaWicssccceseceecess 846,001 
Boller fire box, ©, Ay  Hlailings .. 846,410 
Bolts, pins, etc., ne i making, Tt. 

F. Lober ..... . B46,11T 
Book cover or protec tor, *Plobr & Miller... 846,15 
Book, triplicate manifelding sales, B. K. 

Bottle ..cccrevccevescsevesseseses «ses BG0,002 
Boot cleaning and polishing ont A. J. 

POORD § vccicceteuceses cdedees . .» 846,928 
Boot machinery, W, Heaicn .. .. 846,028 
Bottle, J. ©, Anderson,........ + 846,177 
Bottle capping machine, a. -. 846,218 
Bottle carrier, C. B. Hall........ » 845,047 
Bottle filling machine, M. Hamburger... 845,770 
Bottle filling machine, cased, T. L, Valerius 446,160 
Bottle, non-refillable, C. Medley .......... B46, 3335 
Bottle, nursing, H, DBD, Singer.... «.....s0« 845, 081 
Bottle protector, milk, J, Groasman........ 845,777 
Bottle washer, G. K, Watson .... «see» $46,260 
Bowling pin, F. M,. Wood et al...... vase 846,372 
Box fastener, G, A. Prather .......ese055 846,246 
Box lid holder, J. C. Feldman ............ "46,021 
Box making machine, Fr. R, Harris. peeeeets 846,610 
Box opener, J, Marshall ....-.+eeseeeeses 846,438 
Bracket, A, A, Ficemer .......+see«. .. 846 ed 
Brewing apparatus, ©. B. Davis...... 
Brick machine, H, L. Hix... ...+. +00. 
Brick machine, H. Armstrong ‘e 





BE. R. Mf antc liffe 


Brickmaking machine, 
railing, 8. 


we and bridge guard or 





Chardgon «oe ee sccecces 
Brooder, N. ©, Sprague ..... 
Brush, T,. Brantley ...... 
Brush, H. Delle ......+0-s05. 


Brush making machine, W. a 
J. Ri 











Brush, scrubbing, J. 
Bucket making ma*'ne, 
Building foundation, «’. ) 
Burial robe, W. J orden 
Button and drawers supporter, 

trousers, J. T. Lane Af 
Button machine, wire, F. Marggreff ... 846.320 
Cabinet, merchandise, L. Matthews, Jr $46,121 
Cabinet table, kitchen, Z, Knapp.. w+» £40,819 
Calculating machine, W. R,. Bonaem...... £45,747 
Calendar, R. C. & P. Sellers...........-+. S46,250 
Caliper gage, combination, B. J. Roehm... 545,800 
Camera, ©. I, Flory........... deesceecse Gene 
Can, See Display can, 
Can jackets or other receptacles, handie for 

sheet metal, G. W. Weber...... £46,076 
Cans, forming covers for sheet metal, g 4 

Brensinger .....6s5.+ses+ 845,751 
Canopy standards, guiding and "supporting 

mechanism for, P. BF. Bwart......-+«+- 845,006 
Car construction, B. I. Dodds....... oscses 845,983 
Car coupling, 8. Morris..... eos» 846,128 
Car door, J, Montgomery....... . 846,126 
Oar door fastener, R. Mobley.... . 846,125 
Car Graft and buffing gear, I. 0. Wright. . 846,374 
Car, dumping, F. Peteler.............. » 846,137 
Car, motor, H, 0. Carter > die the eanss : 845,80) 
Car operating dumpi H. ¥. 

BOOED win n'n sc cehne6s¥s 40c0des cay bens vess 845,920 
“ar platform, vestibule, C. W. Bremken... 865,750 
Cur replacer, W. A, Hutson.........««.00 . 


Cay side bearing, W. W. Wooli ba 
Car stake, gohdola, Moody & Simms. 
Car standard, G, W. Du Bes.. 
Car standards, self clearing chain stay for, 

GB. W. Du Bats..s cccccccesveccsesese 86, 200 
Car, tank, T. R. Brown. 46,392 
Car underframe structure, ° 

BOGES 0 becdc cdc coescencs order scentosve £45,904 
Car ventilator, J, H, Biward .. 846,008 
Cars, carline for railway, C. A. 





Lindstrom. 
845,800, 845.06; 







Cars, ete., guard or gate for atreet, G, A. 
err Tr er eee . &45,880 
Carriage top attachment, W. C. Witiitts., $46,772 
Cash register, P. Meyer.......-.+ss+++. . 246,124 
Casket holder, P. Wallrath ......:e.«see 848,072 
Catch, H. R. Baker............+. » $46,179 
Cuateeugel machine, single shaft, Ww L, 
POMIOE eo cvccccsavccoscgecorsersssoeges 246, 4008 
hate making machine, H. Lysholin on . 845,877 
Chaining device, H, B, Arden........ 846,583 
Chair head rest, D, Sarason ..........- 845,822 
Chamber, slop jar, and the like, Meine 
Ge TRAGOR <.5.000000650060 0060008 ov . 846,224 
Check, draft, and similar instrument, M. 
Berardini ...... Chas éucesseveee cers «+» 45,025 
Chimney cowl, EB. 8. Wgy.....-«.-«+- -»+ 846.803 
Chack, drill, L. T. Gauss......... vee» S46,778 
Churn, H. Garbutt..........<+. R46, 040 


Cc leaning and separating machine, a rT. 
> 845,870 








rear ee 
Clock, watchman's, 0, DB. Havsturg. 845,951 
Clutch, © BRB. May coccccccvdeauvser -«+» 845,870 
Clateh, M. Bh. Avery. ccoesccesceses coer» 846,576 
Cluteh, centr’ ' al, ‘ Fellows. cece ses 846,193 
Cluteh, frici , W. BF. Rothe,...... ° 846,350 
Coal eee and grading apparatus, a. 
ocesteanctes " 846.140 
Coal wonmer, J, Rapp .... dovecess 246,141 
Cock, safety, J. C. Stratiff... BAG257 
Coffee and tea flask, J. és B46, 200) 
Coffee pot, H. M. Murray . 845,068 
Coffee urn, W. F. Stubinger... 846,165 
Comb, ©. Schmidt ......... bosoms . 346,008 
Combustion, promoting, P. J. McNamara... 846,358 


Comrmutator brush for dynamo electric ma- 


chines, R. N, Baylis.. can - 845,740 
Compasses, oval, ©. Sehbre “be Boose .» 845,824 
Composition of matter, Voller & Tha lberg . 846,205 
Concrete construction, reinforced, W. Cur- 

BE ccc cctecersesscce eesecere ° B46, 76% 
Conerete dam, reinforced, H, i. Coban 845,50) 


Concrete foundation piers, 


CRETOEENS. G. 
W. Jackson 5 


. 846,108 






Concrete metal construction, H Wiad. .. 845,988 
Concrete mixer feeding device, R Wilcox. 845,10) 
Concrete structural work, metallic re inforce- 

ment in, C. Horix........+.-cessereees 845,787 
Condenser, Ambrose & Schwartz... . 46,580 
Condenser, steam, Ambrose & Schwar « 846,279 
Conveyer, J. F. Doeble......6-..cecceneece 846,402 
Cooking vessel, M. J. Corbell........-+ - $44,010 


Cooling board head rest, adjustable, A. N 
TEED. cesécanbus tnseves sdunaeleuate sons 845,016 


ise 
Core forming and holding device, saad, B 


F. Hobe : oc cveanedsesanesnagus 845,789 
Cork and eaten the same, artificial, J. 
Se We MUO) 05000 ccanca chakives>e 846.251 


Corn husking machine. J. H Leidet .. 845,057 


Corn husking machine opopend mechanism, 

J. W. Paige .. 6 6bs pensctaabes 846,428 
Corn picker, J. H. ipa ag ptt zs 2 845,955 
Corn picker and husker, C. "Pearson....... 846,049 
Corn shock loader and unloader, F. Johnson 845,055 
Corner bead, J, M. Coleman.......-.- see» 846,308 
Cotton cleaner and gin feeder, M. BR. & 4 

Ee, MOPTIS ceccccevestepescs ~+. 840,421 
Cotton from its impurities, mac hine tor 

cleaning and separating, J, 8. Lyle... 346,858 
Cotton, plant for storing baled, D. Breck.., 846,926 


845,976 
seeeree BAG,400 
combined, 


Cotton separator, W. A. Pattersen.. 
Coupling device, V. D. Gaa. 
Coupling pin and compound tool, 


, WORCOUOED. 2 ccecersceses .. 46,975 
Crank hanger, F. M. Oshorne.. . 846,289 
Crossing, movable point, W. M. Hendersou. 846.029 
Cultivator, W. M, Stamps........... 846,156 
Curling iron, G. F. Shields . 946,354 


Current generators, voltage ‘regulator ‘a 


alternating, F. Keller 5 Ws £46,294 
Current machine with commutators ‘and 
‘ with compensating windings. slternat- 

ing, R. Richter .... OR «. 846,427 
Curtain and shade fixture, combination, 

Dolson & Masia de asicccgesenene secee 845,025 
Curtain fixture, I, Hotaling...» soseeeee 640,788 
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Emery grinding 
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Enuvelop 
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Eye cleansing 
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Fere register 


Fastening 
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Filter cleaning 
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Piag holder, 
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Fluid pressure 
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Hoist, fluid actuated regulated cushioned. 
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makes prompt 





SENPCA FALLS MPG. CO, 
Seneca Falls, N.Y., U.S.A, 
gine and Foot Lathes 


MACHINE SHOP OUTFITS, TOOLS AND 
MATERIALS. BEST 
CATALOGUE FREE 
SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati, 0, 


THE AUTO-SPARKER 


Ignition dynamo for gasoline engines and | 


DUNN MACHINERY CO. 


Hubs, sand cap for wheel, H. 





Have You One? 


NEW YORK TELEPHONE Co. 











combustion engine, H. G. 





HARVARD UNIVERSITY | j2ic",cees, % | 
Iron castings into steel or malleahle iron, 
The Graduate School of Applied Science and | 
The Lawrence Scientific School 
Offer graduate and undergraduate cow 
chanical, Electrical. Mining and Metailureical Engineer- 
ng, Architecture, Landscape Architecture, Forestry, 
*hysics, Chemistry, Biology, and Geology. 
For further information, address W. C. 
University Hall, Cambridge, Mass. 
———— 


How to Construct 
An Independent Interrupter 


Journal bearing railway, Clamer & Hopk 








boiling water, Appleby & Gard- 


“Askfor catalog -all sizes 
Port Washing 


GRINDER 


Always ready for use. 
lest in construction, most efficient 
Price will interest you. 


Key ring snap, safety, ~*~ c. 
J. 








: AMERICAN SUPPLEMENT. 1615, 
A. Frederick Collins describes full 
the help of good drawings how an independent multiple 
une may be constructed for a large induction 
coil. 





Knitting machine, open 


This article should 
Mr. Collins’ article i 


afant tow 
FIC AMERICAN SUPPLE- 
matruct a 100-Mile 





Label spreader, Byl & Koehler 


bh Supplement costs 10 cents; B® cents for the 
rom your newsdealer or from 


MUNN & CO., 361 Broadway, New York 


sbestos and Magnesia Products 


**J-M"’ ASBESTOS ROOFING. 





globe, Macbeth ‘& Schnelbach.. 














Lathe for working pipes or ba 


BOILER COVERINGS. 


Lead slug, rule, and furniture case, W 





ELECTRICAL SUPPLIES. 


. W. JOHNS-MANVILLE CO. 
New York, Shusntes, Selen o, Boston, Philadel 


Keystone Well Drills 


‘or Artesian and Ordinary Water 
; Mineral Prospecting and 


ice, ‘automatic. ‘time, W. M. 
burg, Cleveland, New Orleans, Kansas M sila sige 





phia, St. Louis, Pitts 
isco, Los Angel 








equalizing device for direct Linotype machine, J 








Kerosene Oil Engines 


Marine, Stationary, Portable 


NO DANGER, Maximum Power, Light- 
est Weight, Simple, Reliable, Economical. | 
if Ignition by Compres- 


chenille or pile fabrics, 


Our five catalogs are text- 
logue 8. A. §@ No charge for packing. 


INTERNATIONAL OIL ENGINE CO. 
Murray St., New York, U.S. A. 


KEYSTONE WELL WORKS 











poultry Loss preventing device, A. Payton 








NOW READY 


Industrial Alcohol 


Its Manufacture and Uses 
A PRACTICAL TREATISE 


DR. MAX MAERCKER’S “INTRODUCTION TO DISTILLATION” AS 
REVISED BY DRS. DELBRUCK AND LANGE 
COMPRISING 


Raw Materials, Malting, Mashing and Yeast Preparation, Fermentation, Distil- 
lation, Rectification and Purification of Alcohol, Alcoholometry, 
Value and Significance of a Tax-Free Alcohol, Methods of De- 
naturing, Its Utilization for Light, Heat and Power Produc- 
tion, A Statistical Review, and The United States Law 


By JOHN K. BRACHVOGEL, M. E. 
Price, $4.00 


Mail transportation system, 


instrument, electrical 





shunt for electrical, 





Measuring instruments, 
A P 


fechanical connection, L. 


Ee 








Kennedy & Sharp. . 


holding attachment 
3. 











device for disintegrating, i. 


105 Engravings. treating, W. Kemp Fa ae 
electric conductor, R. 
HE value and significance of a tax-free alcohol have been so widely 
discussed in the press and periodical literature of the entire coun- 
try, that it is unnecessary to emphasize the great importance of 
the subject, especially to our agricultural and industrial interests. 
years we have been far behind the nations of Europe in this regard, and 
in consequence our literature has been sadly lackin 
works covering this phase of industrial activity. 
with the especial purpose of filling this want, and it is the latest and 
most comprehensive work of its kind which has been pubiished in this 


Paint remover and making the 


n authoritative aed ragre, means for drying or. 
Paper folding machine, M. “Meble os 
Paper holder and cutter, roll, J. F. 
Paper sheets, machine for forming flexible 
Paper sheets to increase their flexibility, 

It is based upon the researches and writings of the most eminent 
Germany’s specialists in the sciences of fermentation and distillation. 
covers the manufacture of alcohol from the raw materials to the final 
An introductory section deals with the 
importance of the new law and what it means to the farmer and the 
Additional sections cover the methods of denaturing, do- 
mestic utilization of alcohol for heating and lighting purposes, alcohol as 
a fuel for power production, and a statistical review. 
States law is given in an Appendix. 

The 105 illustrations are of especial value and excellently supplement 


and tool box, folding, 8S. W. 
rectified and purified product. 


Photoplate holder, J 


The full United 


Few in number are those to whom this book would not prove of in- musical instrument, H. 
The farmer, the manufacturer, the power-producer, the in 
householder, will all find that denatured alcohol is of such im 
to them, that its use and introduction will effect savings an 
mies which were hitherto impossible of accomplishment. 

Send for Descriptive Circular. 


MUNN & COMPANY, Publishers, 561 Broadway, New York 








terest and value. Picture mounting page or sheet, 
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Plotting instrument, 
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MODERN AMERICAN LATHE 
PRACTICE 


By OSCAR E, PERRIGO, 
Price $2.50 


A complete book of 400 
pages on The Modern 
American Lathe. Its de- 
velopment from the earli- 
u mes up to the present 

its modern form as 
constructed by up-to-date 
builders; ite general and 
special classes of work; 
the quantity of its output. 
and its marvelous ac- 
curacy. Written by a man 
who knows not only how 
work ougbt e done, 
but who also knows how 
to do it, and how vo convey 








M.E. 


its descriptions and iilus- 
trations which represent 
the very latest practice in 
lathe and boring mill op- 
erations as wellas the con- 
struction of and latest de- 
velopments in the manu- 
facture of these important 
el of machine tools. 
A ‘arge amount of space is devoted to the turret lathe, 
its modifications and importance as a manufacturing 
tool. Multiple spindle and automatic chucking lathes 
are fully considered, as are also special high power 
lathes for the use of bigh speed tool steel, and C4 
trically driven lathes. In the treatment of the sabject 
315 illustrations and examples from the best pr: 
bave been made use of, as by illustration alone can 
many of the important details and methods be clearly 
presented 





Modern Steam Engineering 
in Theory and Practice 


By GARDNER D, HISCOX, M.E. 
Price $3.00 


This is a complete and 
practical work o 
pages, dealing with the 
care and management of 
Boilers, Engines, Pum 


tors, Air Compressors, 
and all other branches 
with which the modern 
Engineer must be fami- 
liar. It fully describes 
and illustrates the pro- 
rties and use of Steam 
‘or the generation of 
ywwer in the various 
ypes of engines in use. 
Slide Valve, High-S 
Corliss. Compound, Muiti- 
expansion engines and 
their valve gear, the De 
Laval, Parsons, Curtiss 
and o:her Turbines are 


Plow, L. M. Whisenhant................4. 846,171 
Plow, riding, W. L. 846,184 
Pneumatic wheel, W. 845,842 
Pole tip, L. J. Lucey 845,802 
Pot or pan lifter, BE. 845,771 
Press, G. W. Swift, . 846,362 
Pressure system, multiple, von Philp.. 846,266 
Printing press, J. B. eaves secest uous 845,797 
Printing press, W. H. Smiley............ 846,432 
Printing press cylinder, G. W. Mascord... 846,040 
Printing press inking arrangement, G. P. 

FOMMCP oon cc cccssccccccvessessessess . 846,204 
Propulsion of submarine vessels, 8. Lake. 846,417 
Proteids, treating, M. R. Isaacs.......... 845,790 
Pruning implement, J. ©. O’Brien........ 846,135 
Pulley, friction, H, Hess...........++ . 845,871 
Pump, Fr. Barme occ ccccccsccccccccscece 845,849 
Pump, J. P. Montgomery ..........+++++> 845,965 
eee. Gs BE. BRR cciccctdccedeccdessees 846,101 
Pump and condenser, centripetal centrifu- 

gal, » BG BMBMEO. 0 cccecccsccecvver 845,816 
Pump, vacuum, L. R. Alberger.... . 845,738 
Pump, well, A. L. Medlock........ . 846,225 
ns CO, Wa” GE Sack s0dsoceataceds . 846,304 
Puzzle, A. D. Bennett .......... . 845,845 
Puzzle, C. M. Nealy ... 846.134 
Rail bond, G. A, Mead. . 846,122 
Rail brace, J. Berlien pace veh 846,181 
Railway, 8S. E. Jackman........846,207 to 846,200 
Railway brake mechanism, inclined, 8. B. 

Jackman Ce heedscsscs ease 846,210 
Railway bumping post, W. E. Symons.... 846,26) 
Railway crossing, E. T. Dumas.. 846,190 
Railway crossing, J. B. Reese ... 846,425 
Railway gate operating mechanism, M. H. 

Loudon i04edeedsades eter inves ds 846,326 
Railway tie, sectional cement, L. Blessing 845,925 
Railway tracks, safety third rail for, . 

McRaven sha eke e asses oe. 
Ram, hydraulic, J. D. & W. H. Weaver... 846,075 
Razor, safety, W. C. Heimerdinger 

845,782 to 845,784 
Receiver, L. W. Austin.......... 846,081 
Reclining chair, W. W. Edwards..... . 845,861 
Reclining chair, O. H. Watkins........... 845,913 
Reel. See Fishing reel. 
Registering letters and the like, coin freed 

apparatas for, Fodor & Buky....... 845, 865 
Reservoir, M. A. Martin............. .. 845,804 
Reservoir bleeder, Mourne & Tinsley. .. $46,232 
Road construction, Cc. P. Walter... .. 845,910 
Rock drill making and sharpening apparatus, 

G. Glossop, reissue , 12,614 
Rock drills, means for cire ulating a * cooling 

medium in gas actuated, 0. C. Duryea 846,407 
| Rock drilling- machines or engines, drill or 

















included and fully de- 
seribed aud illustrated. 
Forty two tables of the 
properties and application of steam in its various uses 
are included, which in themselves form a most valuable 
and instructive section of the wor! 

Nearly Two Hundred Questions with their Answers 
on Steam and Electrical sneering | likely to be asked | 
by the oe Board are includ These if studied | 
a you will help you to procure a license. This book is 

mappa By reliable and practical, and not only a guide | 
butateacher. As a text book it is the latest and best 
authority on the subject. It is fully Restate with | 
detail engravings, not to be found elsewhere. 





Punches, Dies and Tools for 
Manufacturing in Presses 


By JOSEPH V. WOODWORTH 
Price $4.00 


practical work of 500 
pases aif ——— by 


= oe) vice 

chanical ( oo 7 7 for 

punchine. ( gg a - 

ing, Formi ierci 

Drawing, 
Asse 


an 
Metal an iso 
Articles of other Mate- 
rials in Machine Tools. 
Two Hundred and Ten | 
are seerty de- 
scribed fully ilus- 
trated, This work is a 
companion volume to the 
author's elementary work 
“ Dies, Fn 





Nothing appears in this 
volume that has alveatr been published in the author's 
previous work on * 


Modern Plumbing Illustrated 


By 
R. M. STARBUCK 
Price 84.00 


A comprehensive 
and up-to-date work 
Niustrat.ng and de- 
seribing the 


Speroves and moat 
“ pth 
ail brs methods in 


in its 

sanitary work in 
nba. Porto Rico, and 

the tealltppines, - 

by prinetp ip 

a of beaith ot 

the United States 
and Canada 





®& full p s il- 
Ned “q page tl 
59" A spccial circular describing these books sent on 


request. 
we Any of these books sent prepaid on receipt of price. 


MUNN & CO., 
Publishers, 36! Broadway, New York 





bein an ene clopedia © 
Die Maki ch Mak- 
ing, Die Sinking, Sheet | 
Metal Working, and Mak- | 
of Special Tools, Sub- 
De sand Me- 











bit rotating mechanism for, Hellman & 

OS ', 0 6.3 rege dwhatseds tenn eaneian 845,952 
Det: eatied, «3; CORD ook é s seckenatsanex 846,238 
Rotary engine, W. A. C. Pape... 845,973 
Rotary engine, 8. H. Draper...........++. 846,017 
Ree, TE, Wi TINS 0 ones owe eck sc conuease- 846,006 
Salt and pepper cellar, P. W. Smith...... 846,256 
Sand blast apparatus, E. A. Arcouet..... 845,919 
Sandpaper holder, M. V. B. Stone..... 846,159 
Sash fastener, E. Sloan ..........eeeeee0s 846,254 
Sash lock and holder, Z. Xevers........ 846,176 
Sash lock, window, M. H. Gaba.......... 845,772 
Satchel latch, J. H. Wiedner. ceeeeees 845,915 
Saw attachment, hand, W. Cc. "Sennett... 846,061 
Saw filing machine, J. M. Beaver......... 845,843 
Saws, insertible tooth for metal, 8. Freas. 846,196 
Scabbling machine, J..M. & M. H. Owens. 846,342 
Sereens, fly escapement for window and 

Gee, FT. Bs Gabo des iccocctteaccuccanes 845,941 
Screw driver attachment, F. D. Rappelee. 845,978 
Secféw, jack, Ferrirs & Bager..........-.. 845,770 
Screw threading dies, mechanism for fin- 

ishing, EB. B. Beck ......sscecececeses 845,741 
Seal, spring lock, J. C. Davis............- 846,003 
Seaming machine, can body side, H. ©. 

>. WEE obecedhose conceweta .. 845,988 
Selling and delivering apparatus, " auto- 

matic, L. T. Thompson ........ .. 845,984 
Genamnten,. O,. Gabe: c6ccivenscosaoverivews 846,060 
Sewing machine PRA or ruffier, J. T. 

GUT. o knw tedeese600c0edssnccoes nose . 846,215 
Sewing machine trimming device, W. H. 

UMED, . o cb sscdectveecsdvsescpoesosis 846,065 
Shade cloth with identification mark there- 

on, C. W. Brememan ..........see0++s 845,927 
| Shade roller, J. Bvane ........-.ceeecsees 846,192 
| Shade supporting means, "adjustable win- 

dow, J. F. Cannon ...... 846,089 
Shaft bearings and the like, indicator tor 

qverheated, F. W. Dick.........scese0 846,005 
Shaft collar, C. E. Brinley............. . 846,088 
Shaft, extensible, V. A. Yost............. 846,079 
Gaeen, J. OG, BOP: ceeed cvccccéadéss vce 845,881 
Sheet feeding device, E. Tyden . . 845,907 
Sheet metal can for lard and other artic les, 

slip cover, B, H. Kannenberg......... 846.111 
Sheet metal slitting machine, L. BE. Curtis. 845,764 
Shelf supporting bracket, Worley & Thomas 845,917 
See, Kn. DRROUED .. cs vindes cédvudedapidesce 845,999 
er err ae 846,020 
Shoe upper fastener, C K. Sharood ....... 846,252 
Signal control, electric, M. Abt...... .. 846,276 
Smoke cleaner and cinder catcher as ap- 

plied to locomotives, J. Roesser....... 846,052 
| Snap fastener, T. R. Hyde, Jr............ 846,312 
Soldering compound, R. A. Hall.......... 845,948 
| Soldering machine, can end, Rudolphi & 

Nelson Cd'e Ad 6d eC UR ed 6 6 KSwades 8680 0.0 846,145 
Sounder and resonator. combined, 8. F. Cox 845,858 
| Speed transmission mechanism, variable, 

So - Te  Edocies votes i bek ne 846,182 
| Speed varying mechanism, G. T. Rennerfelt 845,896 
Speedometer, A. Fleischmann 846,296 
Spinring machine spindle and its appurte- 
| nances, J. & Wright. ‘ 846,375 
Spinning machine spindle be ~aring, "AG ‘Stell 846,361 
Spinning mule, J. Schmitt. 846 146 

















A medium weight, high class touring car with more new 
and practically valuable features than ever before embodied 
in any one car. 

The new balanced clutch and the most convenient and 
efficient sliding gear transmission alone entitle this modei to 
your careful investigation. 

These and many other valuable features shown in our 
1907 catalog now at your service. 

Write for it to-day. You will find it both interesting and 


instructive. 
Main Office and Factory, HENOSHA, WIS. 
BRANCHES: 
Chicago Milwaukee Boston Philadelphia San Francisco 


New York Agency, 38-40 W. 62d Btreet Representatives in ali leading cities 


Thomas B. Jeffery & Company 
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Cement wt Concrete 
Reinforced Concrete 
Concrete Building Blocks 


SCIENTIFIC AMERICAN SUPPLEMENT | SCIENTIFIC AMERICAN SUPPLEMENT 
1543 contains an article on Concrete, by 1372 contains an article by A. D. Elbers on 


tests and constitution of Portland cement. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1396 discusses the testing cf cement. 

SCIENTIFIC AMERICAN SiPPLEMENT 
1325 contains an article by Professor Will! 
jam K, Hatt giving an historical sketch of 
slag cement, 

SCIENTIFIC AMERICAN SUPPLEMENTS 
955,and 1042 give good accounts of cement 
testing and composition, by the well-known 
authority, Spencer B, Newberry. 


Brysson Cunningham. The article clearly 
describes the proper composition and mixture 
of concrete and gives the results of elaborate 
tests. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1538 gives the proportion of gravel and sand 
to be used in concrete. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1567, 1568, 1569, 1570, and 1571 contaia an 
elaborate discussion by Lieut. ife enry J. Jones 
of the various systems of reinforcing con- 

conerete construction, and their appli- 




















997 contains an article by Spencer Newberry 
in which practical notes on the proper prepa 
ration of concrete are given. 


SUPPLEMENT 


R. C. Carpenter 


SCIENTIFIC AMERICAN 
1519 contains an essay by 


. exter masewee o th materials which retard 
SCIENTIFIC AMERICAN SUPPLEMENTS * experiments we 
1568 and 1569 present a helpful account of a . Re ry he — a EEE 
the making of concrete blocks by Spencer | >“ IENT d S24 ot LEMENI 
Newberry 1465 and 1466 publishes an exhaustive illu 
7 S ated accot 0 e Edison Portiand o« 
SCIENTIFIC AMERICAN SUPPLEMENT = a a - Meee % non a 
res @ critical inate he J ks, " ¥ ’ " 
1534 gives a critical review of the engineer SCIENTIFIC. AMERICAN SUPPLEMENT 


ing value of reinforced concrete. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1547 and 1548 give a resumé in which the 
various systems of reinforced concrete con- 
struction are discussed and illustrated. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1564 and 1565 contain an article by Lewis 
A, Hicks, in which the merits and defects 
of reinforced concrete are analyzed. 


1491 gives sume fallacies cf testa ordinarily 
applied to Portland cement. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1561 presents an excellent review by Brysson 
Cunningham of mortars and cements, 

SCIENTIFIC AMERICAN SUPPLEMENT 
1533 contains a resumé of the cement in 
dustry and gives some valuable formule. 

SCIENTIFIC AMERICAN SUPPLEMENT 


Me a ta theta ch tates 1575 Songeey the ay ge eg = hydraulic 
>  & Sto s the autho 
concrete with some practical illustrations by | . — “ — a pothen- eMeNts 
Walter Loring Webb. SCIENTIFIC AMERICAN SUPPLEME} 
1s87 and 1588 contain an abie paper by 
SCIENTIFIC AMERICAN SUPPLEMENT Edwin C. Eckel on cement msterial and 
1573 contains an article by Louis H. Gibson industry of the United States 
on the principles of success in concrete block CIENTIFIC AMERICAN SUPPLEMENT 
manufacture, illustrated. 1586 contains a review of concrete mixing 
SCIENTIFIC AMERICAN SUPPLEMENT | machinery by William 1. Larkin, 
1574 discusses steel for reinforced concrete. | SCIENTIFIC AMERICAN SUPPLEMENT 


mn , Keer errant wurrNTe 1583 gives valuable suggestions on the selec- 
SCIENTIFIC AMERICAN SUPPLEMENTS han of Pectiand coment fer eamasele Moke. 


7 1576, and 1577 contain a paper by] ... :! ce ne wer 
Philip 1 L. Wormiley, Jr., on cement mortar | SCIENTIFIC AMERICAN SUPPi EMENT 
and. concrete, their preparation and use for 158: splendidly discusses concrete aggre 
farm purposes. The paper exhonstively dis- gates. A helpful paper. 


SCIENTIFIC AMERICAN SUPPLEMENT 
1595 presents a thorough discussion of sand 
Yor mortar and concrete, by Sanford 
Thomson. 


cusses the making of mortar and concrete. 
depositing of concrete, facing concrete, wooc 
orms, concrete side walks, details of con- 
struction of ner ts, ete. 


Each number of the Supplement costs 10 cents. A set of papers 


"ey ) 
7! 


containing all the articles above mentioned will be mailed for # 
Order from your Newsdealer or from 


i 
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Splitting machine, E. A. Hildreth. ves axceesD 845,054 | 
Spring seat A. Bodenstein ............... 846, 085 | 
Spring wheel, BE. B. Sims.............. . 845,826 | 
| Sprinkler, C. C. & H. G. Rhodes wardwee .. 846,426 
Sprinkler heads, emergency shut off for, E. 

OS. hws. din bo Habe bi 000665 Uhwoetses .. 845,918 
Sprinkling system, combined water and } 

chemical, 8. ©. Radford.............. 845,892 
| Square, W. A. Schmalz Spe. -a0enve ... $46,248 | 
| Square, carpenter's, G. Yates 846,274 
Stable implement. G. 8. Precott..... 845,891 
Stacker hood, A. Luke......ccssccccceses 845.876 
Stain and filler, T. J. Kelly........... . 845,793 
Stair rod holder, I, N. Giffin.............. 846,103 
Stalk cutter, E. A. Frants...:.......0... 845,867 
Stalk puller, C. R. Smith ................ 846.255 
Stamping machine, C. W. Gray. ..845,775, 845,776 
Stand. See Display stand. 

Staple puller and fence maker's tool, H. 

SAS error 845,857 
Steam generator, Mumford & Robb..... . 845,885 
Steam meter, W A. Kitts............ 846,112 
Steam separator, G. Clark............. 845,758 
Steam trap, W. Geipel ........ 846,300 
Steel tempering bath, J. Churchward. as bh 845,755 
Steering and propelling mechanism, boat, 

+O nM. 6cs0-eeqoeke's « «e+e. 945,987 
Steering gear, F. Y. Harrison..... . 845,949 
Step hanger, A. N. Manross ... -+-.. $45,808 
Stitch impressions or inde ntations, burnish- 

ing machine for imitation, L. G. 

Cae se. 845,939 
Stone blocks, machine for making artific ial, 

we yr. Grumman .. Jeccvescuseecia 845,945 
meeeeee, me. F. Wihellem .....scccceseneses 846.271 
Store front construction, F. J. ‘Plym 846,343 
Stove or oven door support, R. A. Culter.. 846,186 
Street or station fndicator, C. A. Myers... 845,886 
Striking bag apparatus, J. F. Bmes....... 846,019 
Stubble cutter and dest eane, J. 

i ED woevccccceeccé+cdhumpaabees eee 846,323 
Submarine structure, M. FE. Pester....... - 845,813 
Sulfid ores, treating, O. Fronek............ 845.868 
Sunshade or umbrella support, D. M. Keech 846,815 
Surveying instrument, bore hole, P. 8B. 

RED Dec viviencscspecscatedpanetendes 845,875 
Suspenders, 8. H. Loorye 845,801 
se ty for wearing apparel, A. Wein- 

ep ddn ds Gsrdogectee de novecsawedes 846,367 
Switch "Taek, F, W. Snow.....:.. 846,062, 846,063 


MUNN & CO., PususHers, 361 BROADWAY, NEW YOR! 





crete, = SS 
cations. These articles constitute a splendid | SCIENTIFIC AMERICAN SUPPLEMENTS 
text book on the subject of reinforced con- Isto and 1511 present a discussion by 
crete. Nothing better has been published. Clifford Sistersore, on the constitution of 
: Portland cement from a physico-chemical ° 
SCIENTIFIC AMERICAN SUPPLEMENT standpoint. 
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1 ELECTRICAL. Ventilator, W. F. Warden. 846,074 
lassified Advertisements| i bi. 
: a Ll, BO PRIQt EK TEDDY BEAR SCARF PINS, Scull japsible and expansible 
2 ‘at carved, transparent ivory; illuminated 
1 Advertising in this column is ) counts a tine No less be a we we tect. E. J. Jara manufacturer « W \ 
3 than fowr nor more than ten lines accepted. Count est Pocket and Flash Lights, Medical Batteries, 40 Violin bridge VOW fay 
q " o © the line All orders must be accom. | 5!*th Ave., New York City Voting machine, W. H. Dana 
; saveu winds to the . . ‘ : Voting machines, multi-indorsement restrict 
: panied by a remittance. Further information sent on ELECTRICIAN AND MECHANIC The only elec- ing device M. Delavan 846,014 
H requect paper published tor amateurs and beginners Vulcanizing pparatus, H. H. Frost 846, 408 
} ree months’ trial, ten cents Sampson Pub. ¢ Wane J H Montmonne 8462 
6 Beacon st., Boston as agon, .« gomery y 2 
= Wagon and sled, combined, J. P, Muller.. 846,130 
Wagon hound 4. H. Freitag 846,197 
BUSINESS OPPORTUNITIES. Washing machir L. D. Thornburgh 846,167 
PRAT SWAMPS TURNED INTO COAL MINES VACATIONS. —— a" — ae ss. 2 
4 Paat & Oke 1 itter. Peat bogs developed and 0! RANCH offers a delightful vacation on the largest “er ‘eT 
plants & re ted. Den peat machinery and peat pre rapeh in the world; re a) Fae life, riding, roping ‘an Water closet, J. W. Sharp, dt 846,150 
N (ucts. J. Bordollo, Kingsbridge, New York City ’ ‘, saddles, private rooms and comfortable accom Water elevating ind delivering apparatus 
’ . modations for ladies and gentiemen. For beautifully I D. Couch 
WANTED.—MACHINERY AND CATALOGUES OF | jijustrated booklet address Miller Brothers, 10i Ranch | Water cate W ( Weeks 
, aac! nes »manufacture Of concrete fence posts. | Bliss, Okla If ordering booklet through curiosity, | Water parator, H. G. Miller 
; Por fartt rmat and particulars address Rafael nelose 10 cents stamps.) Ww tos » % . 
i Hodesno, Guatemaia, ©. A atere iutomatic hog, ¢ Pelmulde 
: Waterer, chicken, P. Bernard 
7, AGENTS WANTED to sell best ketsies in world for Waterproofing mposition, W. M. Wheeler 846,360 
cooking, steaming, straining food of all kinds. No more ll drill: } G N “ho ~ 846 65 
i t yvurned or scalded hands, no more food wasted. Sample SOUVENIR POST CARDS. won - “ ies L, Medlox in — 16.2 
FY free, Wor particulars write American Specialty Stamp ) BEAUTIFUL POST CARDS maiied to any address | wp jj. ae arab ter ofl other drilled. I 
t image (« Johnstown, Pa +y Ie. A great variety of subjects. Soid by some stures St _ 
0 ‘ a c. each ‘Hance rr 
M4 WANTED. ~ Business Opportanities and Real Metate Ww e A, co oper Sore =. “ue rene an Window, autor i I I. Duffy 
for Cash Buyers. If you want to sell your Kea) Katat« Window jack. J. 8 Hawley 
w Business, no matter where located, send description 1000) POST CARDS $6; 900-44; made to order from any | Windows and other plane surfaces, m¢ 4 
and price to Frank P. Cleveland, Real Kstate Expert Photo or Print with your a on each as publisher for forming innouncements on rlass 
1510 Adama Express Bull ding, Chicago, Lis ep guaranteed. Goods deliver within 10 F G. Mitchell _ 
; PATTERN LETTERS AND FIGURES (White Meta) | “*7* Meh Photo Process Co., Dept. F, 28 B. 20 8t.,N.¥. | wood’ eraining machine, C. W. Munz 
and Brass) for use on patterns for castings, Large y | Wrench W ( Blee 
rlety, prompt shipments Send for catalog. H. W Wreneb, B. N. Lebman et al 
Knight & Son, Seneca Falls, N SCHOOLS AND COLLEGES. Wrench, | iwi 
METAL NOVELTY WORKS CO., Manufacturers of }EO. H. WILSON, the World’s Champion, has written | ¥*"?, Spraying and conditioning apparatus 
all kinds of light Metal «ioods, Patented Articles and a bookiet Vaudeville, Stage Dancing and Entertain bd « ‘ Wray 
Hardware pec saneee on ¢ contract oe hal Sta irr Dies ;ing.” It is absolutely free and very interesting. Just 
and Stamping our specialty. 45-47 Canal st nea widress Wilson's Vaudeville School, 263 W. 42d Si, N.Y DESIGNS. 
PATENTS BOLD ON COMMISSION. If you wish PATENT Laws and Office Practice.—Thoroaghly prac- 
to buy or sell a@ patent write for particulurs to E. L. | tical course by mail for attorneys and inventors. Free Badge J A. Montgomery 38, 469 
Perkins Broad Street, Boston. Patent Sales Exclu specimen pages and information or. School of Patent | Dist simil article, covered, ¢ J Abr 
sively Law, Dept. A, 185 Mintwood Place, Washington, D. ¢ kit 8,470 
FORK 8ALE.—Portabie Compressed Air House Clean- | - Plat r similar article, C. J. Ahrenfeldt i 
ing Wagons and Machinery sold to responsible parties 38,471 to 38,473 
to Operate in cities of from five thousand inhabitants 
upwards. Mach Portable -l eaning Plant has an earning COINS, MEDALS, CURIOSITIES. 7 
capacity ¢f from $50.00 to $70.00 per day, at a cost of| FROM ALL AGES AND COUNTRIES. — Largest TRADE MARKS 
about $1.00 per day. Capital required from $2(00.00 up- | stock iu America $1.50 to $10 paid for gold dollars 
wards. Stationary Residentiai Plants also from $450.10 | illustrated premium catalogue. 0 cents ork | Abdominal supports and hose supporters 
upwards. Over 1) companies operating our system. We | Coin and Stamp Co., 1 Broadway, New York combined, N. L. Digney 61,183 
the pioneers in the business, and will prosecute all " Antiseptic salve A. Obrock 61,172 
i references Na by ‘e Automobiles and parts thereof, except rub 
Cleaning Co., 4458 Olive Street, St ber tires Argus Motoren Geselischaft 
E | DEAFNESS Jeannin & ¢ Comm,-Ges 61,145 
DEAF or hard of hearing persons find lip reading | Bakery products, certain named, Reiss & 
[ SELL PATENTS.—To buy or having one to sell, write | *™ ple, easy, practical. Oral or mati. Terms easy For Brady 61,058 
Chas. A. Scott, 719 Mutuai Life Building, Buffalo, N. Y. | particulars address Lapmans, P. O. Drawer 2618 tarley, Schwabacher Bros. & Cx 61,067 
Boston Beef, sliced smoked, F. W. Siebert ¢ 
Beet Pittsburgh Brewing Co 61,139 
Belt fasteners, metallic, Bristol Co 61,148 
HELP WANTED. EBYE-GLASS SPECIALTIES. Bitters, McCart-Mosset Co . 61,195 
{PRCI IRTS » offer > " » o . ABSOLUTE COMFORT AND ASSURANCE OF | Bitters, stomach, T, Lappe 61,168 
, ~ ry +p Tag Ay yn ty Rye. ‘a KTY means wearing the 12 Kt.. Goid-fliled, Patent | Boots and shoes, leather, Geo. D. Witt Shoe : 
grad snteal line. Write to-day, stating experience, | S>ur-on Kye-giasses. $1.50. Hold tight and feel light Co 61,111 
Hapwouda 5 Broadway, New York M. Singer, Manufacturing Optician, 116 Fulton St., N. Y Boots and lea the Guthmann Carpen 
ter & 4 ° 61,113 
toots and leather, E, Phelps, Jr 61,118 
Boots and leather, Geo, D, Witt Sb 
PARTNERS WANTED, DUPLICATORS. 4 er 
WANTED.—Financial assistance by an inventor to SAVE MONEY.—Send to Lineograph Co., 112 Fulton poots 8 ~ ind) = slippers leather Paul 
have working model of invention made. Patent allow. | 5t-. New York City, for Duplicators and Supplies. Be- 8 61,134, to 61,136, 61,138 
Should parties wish interest in foreign patent, | '™# the actual makers, you will save 4) cents on the ind cordials, blackberry their 
ane 20 state. Amount not needed will be returned. | 2°Uar. Circulars sent on application strom, Bettn _, Johns & Co : . 61,098 
e further particulars address Financial, Box 773, N. Y. | Beswieo @ ‘J pacer Ao , vats iabahor Bros ’ 
WLYING MACKINE.—I have invented a flying ma Mfg. { 61,153 
chine that will readily arise from the ground, can be | switching mechanist 4 Anderson 846,382 | Canned vegetables, Oklahoma Wholesale Gri 
steered in any direction, and will allaht in safety . My Talking schine sound box I D. Gleason 846,024 ee Co 61.096 
tion. ‘Ton sow bottins 7 nited States ‘ Soeak aan ta Tapping mains, apparatus for, W. H, Van F Carpet sweepers Bissell Carpet Sweeper _ 
anc { want responsible party with the necessary means Winkle 845,830 = 61,146, 61,147 
to help bulld the machine for part ownership in patent Telegraph pol metal truss, | Blessing 846,001 | Catamenial ndages, Remsen Manufactur 
Address J « %. San Francisco, Cal relegrapt eceiving device lL. Kitsee 846,416 ing Co 
relegraphy I K itsee 846.415 Cheese, Reiss & Brady 
relephone xchange, ( A. Anderson 846,383 Chemicals, cert Sharp & D 
Telephone exchanges alling lev for Chiffonniers lressers, and mmodes, Mar 
TYPEWRITERS. oo ome 846,327 vel Furniture ¢ 61,116 
CLEARANCE SALB—Remingtons, Densmores, Jew Telephone exchanges, registering device for, Chliorates nd bichromates, National Ele« 
ets, Mliickensderfers, Williams, #12. Postals, Ham- 4 Lundquist 846,328 trolytic Co 61,197 
monds, § Underwoods, Olivers. $5. Orders filled or | Telephone gignaling device K. Weman 846,368 | Chocolate sweet and unsweetened, and 
money back. Standard Typewriter Exch., Suite 4, | pojopnone dystem, C. G, & BE. J. Burke 846,394 coa, Runkel thers 61,066 
31 Hroadway, N. ¥ relept system, | K itses 846,413 Coats, trousers, vests, overcoats, and rair 
1VPRW RITERS.--3 Remingtons and 2 Smiths. Per- 1 T lephone systems, pole distribution rack coats A. B. Kirsehbaum & Co 61,128 
feet order ) each Two Hammonds, like new, #20 f W Robinson Coffee Acker Merrall & Condit Co 61,047 
each Address Manager, Room #6, 2 Park Pia New | Telephony multiplex, Latti¢ & Goodrum Coffee, Ohio Coffee & Spice Co ‘ 61 056 
wk City Tenpin, J Teetor Collars, collar pads, and back bands, horse 
| Tentecing machine H. i Quick Couch Bros, & Eagan (¢ 1.109 
Thermostat, H, Ff Reeve Cordage certain, Columbian Rope Co 61,075 
PATENTS FOR SALE. rhreshing machine band cutter, M. ¢ Al Cotton duck, Denison Cotton Mill Co 61 157 | 
PATENT FOR SALE OUTRIGHT OR FOR PART bertson Cotton plece goods, Grendel Mills 61,112 
royalty and part ca Hatchet and Plane Combined lie plate, BE. H. Beli Decalcomanias nd transfer pictures R 
Patented in United States, Oct 1906, No. S00.046; in filting gat: I ( Comphet Dubrssen 61,092 
Canada, Merch. Ii O. WA, 187 we particulars, address | py ja, pipe, G. Bost Dentifrice, Meade & Baker Carbolic Mout! 
Lb. M. Haney. Bk x4 Sykesville. Peona Feol, pe sssive hend. Stocks & Webt Wash Co 61,171 
FOR SALE.—Quick adjusting pipe and ant wrench Top apl ng pist Ss. B. Newmar 846,047 | Dyestuffs, American Dyewood Co 61,191 
Will sell patent outright or have made with right I \ Db. Be ett 845,846) Edge tools ertain A. Baldwin Co 61,155 
parties for royalty For full information and particu I mal Coleman & Spake 846,000 5 ‘ ies embroidery patterns, etc L 
iars, address F. B. MeGovern, Box S74, Ol! City I dancing Tl Ww Thorntor 845.085 B Goetz & Co 61.126 
iv YOU WANT TO BUY A MONEY MAKING | Train signal and indicating apparatus, com Fertilizers Virginia-Carolina Chemical ( - 
Paient, | have s Patented Fence Post for sale or take bined, W. A. & B, 8. H 61,103 to 61,106 
rovaity or further information and particulars, ad 106 | Fertilizers, Home Fertilizer & Chemical Com 
dress RK. t Bueto, Slaughter, La Train ventilating eystem, J. H pany of taltimore City 61,114 
MORE WOMEN USE FACK POWDER than men | Tranefe me inisu H Ww Blaisde il. = soe oe rs Virginia-Carolina Chemical ( 0 61,141 
who use a razor. Over ten million razors used. yet there | Traveling carrie D. M, Motherwel 15,884 irearms, equipments, and projectiles cer- 
is oo Puff Box on the market with special feature of rray instrament, W. G. Hullhorst : talr Winchester Repeating Arms Co 61,089 
novelty or usefulness and millions of women waiting | Trol hart ( & W Hibbard Flavoring extract, Charles Jacquin et Cie 
to bay one like ours. Just patented. Patent for sale Trolley retriever, automatic, R. J. Walker. 846,565 61,048, 61,049 
Correspondence solicited For further information and rrolle awitch Ib i Watkins Flavering extracts Blanke-Baer Chemical 
particulars address “The New-Way Company, HUI frolley wheel and Ary I S. Roland C 61.0638 
ville, Ky Trolley wheels, wi retrieving attachment Flour, wheat, Medlin Milling Co 61,079 
PATENT GAME APPARATUS Most exciting for Ww ( Althen 846,378 Flours wheat rye and Graham, J R 
board game out. Represents the struggle for suprem- | Troughs g. D. Prude 846,139 Thomas Sons 61,046 
sey in life Wil sell outright or will lease on royalty Truck su Morris 845,966 Food made from fish, et« 4. W. Marshall 61,004 
james BE. Heron, Meeteetae, Wyoming ruck 1 Peckham 845,977 Food, poultry and stock, Ralston Purina (Co. 61,064 
Truck at 4. B. Ostrander 846,240 | Food preparations, certain, H. J. Heinz Co 
| Truck for harvesters, tongue G, I Phelps 846,138 61,051 to 61,053 
Trunk or the like fastener, E. W. Hawley 845,781 | Fruits, sago, bird seed, ete dried, Schwab 
NOVELTIES. Tube See Well tube her Bros. & Co 61,068 
GREEBNSACKS!~—Pack of $1.57 imitation bills and | Turhine muffler. ¢ t. Crery Fruits, vegetables, nuts, and flavoring e 
’ Manasine b onthe We * po ane ‘ he s eee | Turbiae team, R. Sehulz tracts and essences, L Reynolds... 61,044 
OS, ES, SSNS FOr SO Paes, Gne sow tae 207s WHat | Turbines, faster of blades in, R. Schulz Furniture and woodwork cleaning and pol- 
youcarry. C. A. Nichols, Jr., Box 64, Chill, N. ¥ | Turning tool und ‘ calipe rs, combined, Whip ishing preparations, Atlas Specialty So 61,106 
ple & Olessak Game counters and chips, United States Play 
rypewrite J. B. Hammond ing Card Co 61,101, 61,102 
WATER FILTER. | Typew abinet Cc. B. Perry $46,243| Gin, Kinahan & Co 61,076 
THe DUPLEX FILTER is positively hygtenic, be | Type , pe me ribbon attachment == = | Gin, John ©. Weller Co 61,093 
Cause tc ia self-cleaning, Leased by 247 physicians, 6 | f I A R ifn $46,026 | Gin. H. Obernauer 61,094 
hospitais, thousands of private families. Rent, 2 cents | Typew sight attach t for J B Grain, brewers, Atlantic Export Co 61,071 
per day juplex Pilter Co., Iltv Broadway, New York | Ha ! 846 025 Hair, preparation for removing superfluous 
| Umbrella l, L. Berge Hall & Ruckel 61,198 
| Underwear, C. R De Bevoi Hats and caps, automoble, 35 per cent Auto- 
| Valve, Hi. ¢ Cronemey« mobile Supply C« ‘ os 61,000 
FACTORY AND MILL SUPPLIES. | Valve, automatic relief and back pressuré |} Hate and caps, infants, 8. Mayer & Sons.. 61,078 
FACTORIES, CUT DOWN YOUR INSURANCE by | J V Schmid F preparation for cleaning straw and 
putting in a Caldweil Tank and Tower for fire protec Valv boiler check, L. Kassander bast, M. Queisner . 61,088 
tion, Onee up, no further expense. Endorsed by al! | yaly check, R. H. Kiddle Horseshoe pads, Revere Rubber Co 61,060 
insurahee companies. References in every section Valve, flushing tank, W. H. Ludewig Hose supporters, A, Stein & Co 61,188 
Arkay Mtave Co., of Columbus, Mies., says Saves us| y.) f @uch tanks. cupol R. Met - Hosiery So uhas 61.178 
$2 «a mouth Iilustrated Catalogue and Price List ate = we 1p - ae ; — ae 
free. W. EB, Caldwell Co., Station D D, Loaleville, Ky Valve f wdiators, air rel D. D. Casey Insecticide and antiseptic, non-poisonous T 
Valve for sprinkler systems J. MeAlear Cc Murphey 61,194 
| Valve, gas engine regulating, |! G. Uebart lodin, ofl of wintergreen, and menthol paste, | 
| Valy puppet R Wishon 846,077 Tosaline Co ° 61,161 | 
PHOTOGRAPHY. | Vals tean M. Metealf 846,041 | Jamaica ginger, essence of, Van Vieet-Mans | 
WE PHOTOGRAPH any thing, any where, any time, | ¥"!** xulat for use with filling A field Drug Co ‘* 61,205 | 
Bullding, Paintings. Plans, Models, Machinery, Mstates. | s det Knitted socks and stockings, Magnet Knit 
ote lituetrations for Advertisers. The General Photo- | Vehick body terchangeab! W N ting Mills 61 170} 
graphing ¢ 1) Bway, Daly's Theatre Bidg., N.Y. City | BK t 845,844 | Knitted undershirts and drawers, H. Jacquin | 
Veh brake dD I Lohnes 846,088 & Co . 61 1653 | 
Vehk heck attachment, 8S. I D S4t Lamps, are and incandescent electric, Toledo 
* > Vehicle sate; xtensiotr G Shaw 846, Railway & Light Co eee 61,181 
MACHINE? Y FOR SALE. | Vehicles. de , mning board for m Liniment, C Vv Massie ae 61,186 
REMOVED to larger quarters, we offer our large t Ww. ( 846,001 | Machinery and parts thereof, certain, Chand 
Seine Arpeee ee Renee ak aaee: | Venlcles,, ete, gear case for motor, 6 ler & Taylor Co o1.149 
~ " nam nO 2 >. om & os It le 845,814) Machinery, certain Defiance Machine Works 61,150 
itberty Machinery Mart, 153 West Street, New York | Vehicles ceatnee of and apparatu for Magnetos. Robert Bosch, New York 61.176 
| braking, G. Hi. Condict 845,856) Malt extracts, Paragon Malt Extract Co 61,117 | 
| Vehicles sleigh runner attachment for | Maternity outfits, Remson Manufacturing Co. 61,202 
OFFICE SUPPLIES. | wh led A. G. Wyeth S46. Av@) Meal, flour, and cereal breakfast food, Ral 
» m | Vehicles, speed changing and brake gear ston Purina Co 61,057 
PP. 1, athder " oa - he wo’! f driven mad, A Adams 846,374| Meats, lard. lard substitutes, and vnetuous 
Capacity, %9.900.900 Price oniy #. Booklet free. C.| Vending apparatus, coin-controlled liquid | — substances, S¢ bwarzechild & Sulz 
t Manufacturing Co., & C Street, Kensett Ww Waterman 846,38 verger . iedene 61.045 
I a. A. Vending machine, A. Smith 310,356 Medic inal compounda, certain, Knoll & Co. 61,165 
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CUSHION 
BUTTON 
CLASP 


LIES FLAT TO THE LEG—NEVER 
SLIPS, TEARS NOR UNFASTENS 


Sample pair, Silk 50c., Cotton 2c, 
Mail« don receipt of price. 


Boston, Mass.,U.8. A. 
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One man can 


16,000 Square Feet of Surface in One Day 
with Sprayieg Wattownstiag Machine 
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and other planta, extinguishing 
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yton Supply Co., Dept. R, Sten 0. 








|HOW TO MAKE AN ELECTRICAL 

| Furnace for Amateur's Use.—The utilization of 110 volt 
electric circuits for smal] furnace work. y N. Monroe 

| Hopkins. This valuable article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
nace can be made by any amateur who is versed in the 
use of tools. This article is contained in ScLENTIFIC 
AMERICAN SUPPLEMENT, No. 1182. Price 10 cents. 
For sale by MUNN & Co., 361 Broadway, New York City, 
or by any bookseller or newsdealer. 


THE Best LIGHT 


Spectaclesana 
Eveglasses 


Gre a superfluity where our lamps 
are used 


















table, 100-candle power and 
roduces a safe, white, power- 
Pat 1, steady light with 
No odor, dirt, grease or 
Ke. 
Every lamp warranted 
per week 
AGENTS WANTED 
EVERYWHERE. 


The BEST LIGHT CO. 
veg, 1-5 of bases 
578. 6th Bt, « 0. 





Costs 2e 











The Major Viste 
Marine Engine for 1907 


146 H. P. $33.16 (engine only) 
New features, better engine, stronger, 
meses power. MAJOR gine = 

be used for stationary work. 

built and seld 5,000 engines ies 

year. We are building 10,000 

engines this year, 

from 1 1-2 to 00 H. 

P. Write at 

once for cat 

alog and spe- 








cinl inducement to one agent in each locality. 
DETROIT GAS ENGINE AND MACHINERY CO. 
58 E. Congress Street, Detroit, Mich. 


The Strelinger fncine 


Engines 


lead in every point of Bycellexcy, 
Unexcelied in Durability. P 
lenge comparison with any cae 
make in material and werk- 
manship. Mechanical or Jump 
Sparx equipment. Our 197 prices 
will interest you. Write for our 
new Catalog and Price List 
THE STRELINGER MARINE ENGINE CO. 
28 Fort St., East, DSeivelt, meh - 


Bicycle “2° Motorcycle] 


at small] cost by attaching 
the "8 agitsartin Erie 
Power Outfit. 
This’ Tideies all parts. 
Anyone can easily make & 
werful motorcycle, 
2-30 miles an hour. 
2-3 H.P. Motorcycles. 
Send stamp for catalog 
MOTORCYCLE Rau IPMENT €O,. 5 Lake, Hammondsport, N. Y. 
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Medicinal remedies for the eyes, T. E. Me- 
Pherson & Co0........ rey ae 61,187 
Medicine, expectorant, sedative, antispas- 













modic, Tilden Co.... 61,180 
Medicine, eye, A. R. Canter. Sry ee — 
: Medicine for the cure of stomach, liver, and 
Sparking kidney diseases, Verno Co..........605. 61,213 | 
Medicine, kiiney, Van Vieet-Manstield Drug 
Storage Batteries _ pererttperte 2 oe 2 61,211 | 


Medicines, certain, Humphreys "Homeopathic 


1000 Miles On One Charge MOMNING. CO. +0500. 0d cies dgcseneap iis . 61,160 


Metal manufactures, certain, Eberhard Manu- 


BEST for LEAST MONEY facturing Co.. deegetespetie: s: am — 








Metal manufactures, certain W. Vogel & 
Guaranteed for One Year Oh saya: “pine pees Ay Page ee 
BELL PUMPS Metal manufactures, certain, anretes Hard- 
WEP. GR. Sacdvcccecas .61,174, 61,175 
Will Save Your Tire _* soem, om batts 0. Bernese se Alps Milk at oan 
Music playing instruments and music rolls 
Franco: American Auto & Supply Co. therefor, automatic, Wilcox & White 
Sole Agents Co ‘ena ite eve Geen 
1404-1406 MICHIGAN AVENUE CHICAGO, ILL. oil and anims nal ‘fat mixture, vegetable, South- 
WRITE FOR DETAILED DESCRIPTION Cn Ge Ae Gh n.d 5.0050 030 eusenesss 61,100 





Oil, cotton seed, American Cotton Oil Co | 
61,088, 61,089, 61,070 | 
>| 



























Oil, cutting, Clarkson & Ford Co.......... 61,073 
das ES BE YOUR: FACTO al Qil, lubricating, Clarkson & Ford Co...... 61,072 
¢ TI Oil, lubricating, National Refining Co...... 61,080 
Oy want cane LE Oil, olive, Robert Stevenson & Co.......... 61,065 
are Es Oil, summer white cotton seed, American 
STAMPINGS, MobeEts, Exper WoRK CE RD Oic.o0 cccakeiaehas svoes 61,087 
WRITE FOR FREE BOOKLET ol , t, earbolic, V Vieet-M fleld D y ——e 3 
THE CLOBE MACHINE & STAMPING CO. agent, castetle, Van TieeSiemees BOE NOTHING FOR NECESSITIES—NOTHING FOR REPAIRS 
970 Hamilton St., Cleveland, O. Ointme nt, iteh, Van Vieet-Mansfield Drug When you buy Amatite everything is included in the FIRST COST, 

- 2 one ? 2 sewed 2 : , : 
~~. Santen tilek’ 2 leis ane a There is no cost for EXTRAS, because we furnish nails and cement for 
ae corn: - (s bee . laps free with every roll. 

Corliss En ines. Brewers Paint, enamel, Le Ripolin (Societe Anonyme ps 
* Machinery. fie VILTER Francaise de Peintures Laquees et d’en- There is no MAINTENANCE cost, because its mineral surface makes 
xg Y nS 7 ous- rocede > . 7% 
88) Clinton St., ibcanboen, Wis. Srinten —— procedes Lefranc & see painting and coating absolutely unnecessary. 
Paper and paper boards, wrapping, Union ° There is no REPAIR COST, because Amatite is so constructed that it 
0 ELS & EXPERIMENTAL. WORK. e Bag & Paper, Co. cer anee Cotes 61,121 needs no attention after it is once laid on the roof, 
0 | c = ¥ 3 y- aper, papet boards, and paper bags, wrap- H at ~. . atite is « , , "ay 
E. V. BAILLARD, 24 Frankfort Street. New York. ping, Union Bag & Paper Co.......... 61,120 There is no LABOR cost, because Amatite is so easy to lay that you can 
___| Periodical, monthly, W. J. Johnston........ 61,115 do the work yourself. 






The first cost is the only cost—THE FINAL, COST. 
Amatite is the only Ready Roofing embodying every good point that a 


Periodical publication, A. W. Chambers.... 61,107 


RUBB ER. Expert sg Piano tuning pins, W. Wagner, Jr....61,143, 61,144 
Fine Jobbing Work Powder, complexion, J. A. Pozzoni Pharma- 







PARKER, STEARNS & CO., 228-220 South Street,New York | C1 CO. vseeevesseeeeesceseceeeeceecers 61,162 roof should possess. ; 
—— —__—__— —— | Powder, insect, National Disinfectant Co... 61,196 Heat and cold, rain and snow, acids and chemicals do not affect it, and 





Preparation for the cure of skin diseases, 
A MONEY MAKER Van Vleet-Mansfield Drug Co.......... 61,206 


Hollow Concrete Building Blocks| Preparation for the cure of venereal dis- 






in addition to this its mineral surface makes it one of the best fire-retard 
ents known. It is roofing at its best. 























Best. Fastest. simplest, Cheapest eases, Van Vleet-Mansficld Drug Co.... 61,208 
Machine. Fully guaranteed. Printing plates, relief, G. C. Thayer...... 61,179 Free Sam le A Booklet telling more about it and a Free Sample will be sent 
THE PETTYJOHN CO. Razors, International Cutlery Co........... 61,153 upon request. Send at once and see for ourself how much ; 

615 N. 6th Street, Terre Haute, Inc.| Remedy for certain dseases, Van Vleet- better Amatite is than the “‘ paint me every two years or leak'’ + co\ings. 

oe ‘ ew ae 61.189, 61,190 ; 

+ANPED.—Electrical Draftemen, #3.04 to $4.48 per Remedy for colds and coughs, la grippe, Barrett Manufacturing Co. 
W? diem. Subinspectors (electrical), $3.04 to $3.52 per | Lg headache, Van Vleet-Mansfield Drug ote New Sg J : ans | Goren’ a 7 Pe meng City 
tape Nb pth hcg tgp Soy ag = . Louis oston nneapolis iladelphia 





diem. A competitive examination will be held for the cesses 
above positions April 3 19%. For further information Re = % for dise s of poultry, H, E. Tur- 
address “ Commandant, Navy Yard, Brookiyn, N. Y. Se! Centensetudéeanes sie 
Remedy for diseases of the ‘blood, liver, 
stonsch, and kidneys, Peerless Herb Co. 61,199 


ENGINE MANUFACTURER WANTED neve la stippe, = weet Southern set 


to manufacture on royalty Automatic Speed Regulator ‘ - . a . Po 
of great merit—patented, For further information ad-| Remedy for seasickness, B. BE. FF ortiner.... 61,185 
Remedy for the cure of chills and fever, Van 


s 
New Orleans Cincinnati London, Eng. 


és 99 Adding Machine 
15 G E Free 10-Day Trial. We Pay Ea- 





















































dress L. L. BLAKE, 521 East 43d st., Chicage,. ‘ 
Vieet-Mansfield Drug Co.........+..0-+. 61,209 domaye- r 
- —— Rivets. Judson L, Thomson Mfg. Co........ 61.164 . Dressage. Has a Resetting Device 
yam INVENTIONS PERFECTED “alt, table, Red Seal Never Damp Salt Co. 61,201 nate Rm ta oe the ae — yo eee A i om 
s Salve, Gordshell Chemical Co.............. 61,158 Mechanica roduction, Does the wor o high-priced machines 
cS JERS bY SOCUARK S: ‘ENIcace. Shirts, overalls and pantaloons, certain, J. Handiest thing an engineer can own, Great for outdoor work 
aante AONERY ‘ —, ST EE ry “ast 61,077 Carried in your pocket. Guaranteed for two years, Catalog Fr 
| we Shoes and slippers, ladies’ and m sees’ eath- 
MODELS 4.EXRERIMENTAL MACHINERY. | Shoes and slippers, indies’ and mises’ Wath 5 Automatic Adding Machine Co., 340 Broadway, N. ¥. City 
tured. Fine, Accurate Work a Speciality. M.P.Schell,| sik piece goods, York Silk Manufacturing | 8x4 Inches 
19 Union Street, San Francisco. Co Vicmidin A deni erceoatadl 61.125 | __ P yf aol 


Gs - Slate, roofing, Bangor Rooting Slate Manufac- 


EMENT BOOKS. How r. Ue 4 nase 7 eo ill | turing Association.. ae 61.040 
Chnevete Conctrasties "$2.50 Hol. | Soap, Pompetan Mfg. Co one 61,081 
Sent postpaid. | Soup preparations, certain named, Fabrik 








Cyclopedia of 


low ¢ wieck lnaiitien truct 

von Maggis Nuahrungsmitteln.. 61,042, 61,043 
EMENT AND ENGINEERING NEWS, Chicago, il. Stove gasolene. National Re ape. Co.. 61.056 | - 
Cire laze, “pooks, newspaper, | 7.°"° polish, W. Wierhak« a 61,088 Applied Electricity 

@3Prin our Press $5. Large size $18. | 2°#. Chase & Sanborn : évheuwede ee 

Money saver, maker. Ali | Thermometers, barometers, mercury gages, é a0e4 

nh easy, printed rules. Write ete.. Hohmann & Maurer Mfg. Co.. 61,159 5 Large Vols., 2,500 Pages 

factory for catalog, presses, | Thread and yarns, Chicago Thread Mfg. Co. 61,108 New edition, right up-to-date 

Bound in three-quarters red moroe 


co leather, fully indexed, size of 
books 7x1) inches, 2,000 ful! page 





type. paper, cards. Toilet preparations, certain named, Pompelan | 
THE PRESS €0., Meriden, Conn. Mfg. Co ve Fevers. 

















































































—— _ I i TORIC, blood, HE. F. Fahey 2% ‘ ‘ 61.184 
= ’ . Tonics ‘ %e j * | yiates, Diagrams, Dereription 
TUDENTS’ and Draftsmen’s Library Club. | ror eee olde ent LD SaaS Formule, Sections, Tables—suppie 
Send for Catalogue and information as to buying ‘arama - ~ cee iP Cloth an M facturine etic) mented by practical test quesiions 
technical books on easy terms of payment. c ace Mis anufacturing 61.082 pre pared faree tally for p wetioar 
« : oor W | o OBS men who have no kno dge of ad- 
Wm. rT. c oupnees k, 2 3 w Brtrniom Pros New York Vermifuge, candy, Van Vieet-Mansfield Drug vanced mathematics by such noved ax 
aneaene - Co 4 re 61,212 thorities as A B. ¢ le nag nbur 
Waists, shirts, and s adies’ 2° University and the Crocker yee om 
ELES" ‘ y ‘ aie - wpterestmncdess peace coy 61.074 pany, Prof. Esty, Head of the Department of Klectrici:y, Lehigh University, and others 
Watches, watch cases and watch movements, % 
W. & D Mo GEY Langendort. Watch Co. " ORDER NOW-—SAVE ONE-THIRD 
BAYONNE Ci 61,129 to 61,133, 61,166, 61,167 ce 
Water, mineral, Hinckley & Schmitt 61,127 Regular Pri 4 $30. oo. Special 30-Day Price, $19.80 
Water. mineral, Virginia Etna Lithia Springs Sent, express prepaid, for five days’ FREE examination if you mention ScieNTiFIC Ami nt 
Cc ; 61.142 cAx. Pay $2. A ne Vay $2.00 a month thereafter until you have pene $10.80, if you keep the 
r. aaa ‘ “Gg? 4 books. e send for them, at our expense, if they do not meet your needs, 
Ww ax. ne i ng and paste sealing, Thaddeus e106 The only reason this set of books is offered at such alow price is to acquaint the public «ith 
| avids (0 . seeereee 31 veld the superior instruction of the a school of (urrespondence—these books being partly 
Ktleger & Lindley......ceeeeceere 61,084 | compiled from the instruction papers. A 200-page handbook sent free on request, 
+9 | J. Walst ea - Wwondedarezesi hs o 4 Partial List of Contents, Magnetism, Measurements, Wiring. Telearaphy Direct Current Dynamos 
Prictionleas J. Walsh is 90'S’ a, 1ST and Motors, Electric Lighting, Railway Power and Light ng, Are Lamp Development, Wiectrical Construc 
H. F. Corbin & Co . 61,001 tion, Management of Dynamos and Motors, Power Station, Alternating Current Macninery, Power Trans- 
Metal . H. Obernauer.. » . 61,005 mission, Telepbone, including Common Battery System, Automatic Telephone and Wireless Telegraphy. 
, Whisky, Sielemann Distilling Co... 61,099 
ent ae a eee AMERICAN SCHOOL OF CORRESPONDENCE 
hey vame Whisky, A. J. Weil...............++-61,122, 61,123 | © CHICAGO 
ent can redu x-| Whiscy, H Rosenheim & 4 0 OL  —E———————e 
penses , g long « > aane and tearing down | Whisky, M,. Letzelter........ ,169 | : 
abbitt it, by the use of Frictionless. , 
Frictlontews Mecial Co., Chestant S8t., Chattanooga, Tenn. = , * ; 
camera Mullins Pressed Steel Boats Can’t Sink 
4 LLS. 
J EXAS I AN DS - woe Be | Easiest to Row—Absolutely Safe 
Balsam , ee for tollet paper, A ‘i | » of ‘pressed steel, with air chambers in each end like a tif r 
: we ~ 0 eee eedeseuvecs : ne ‘ ts out or os las ¢ t ec ! 
that will produce crops valued at $200 to $300 at “Chinese,” for soap, Michigan Soap Works 1: = boa. —_ tg Ave ~ed wo: gerne — 2 t 
acre are now selling at $25 to $30 per acre. Southern | ‘‘G ’ for a metal polish, A. H. Cross 13, oe oman aie, pee W rite for our Catalogue of Row B 
latitude makes it possible to ship the tender, high- | “Ss. EB ."8,”"" for toilet paper, Scott Paper ino 14 ft. family plea : "Motor Boats, 1 y and I g Boat 
, | as dab ate ae 389 sur at—as J 
priced vegetables long before northern gardens | “Se hmidt’s New &tar Piano eee fem a al = with 1 palr The W. H. Mullins Co., 118 Franklin St., Salem, ©. 
have sprouted, Finest all-the-year-'round climate | plano polish, F. C. L. Schmidt 13,391 —— —————————————[—[_=_ 
“Swift's Specific,’ for a medicine for the 4 7 awe ——E —_ 


in America. Excursions from Chicago each first | 
. ; = : piso ; sie cure of all blood and skin diseases and 
and third Tuesday monthly, Only $25 for the round | for purifying the blood, Swift Specific Co. 13,386 


trip—3o-day return limit, Write to-day for my il-| ‘Union Beer, Hop and Horehound Beverage,”’ o 
lustrated book about lands in the GULF COAST | for a beverage, G. Altree.......+..+++. 18,385 how (\) Make a 100-mile Wireless Celegraph Outfit 


COUNTRY of Texas and full particulars, JOHN 












| 
| 
S*“UASTIAN, Dept. G. C., La Salle Station, Chicago. | PRINTS. 
oR R r v 3 In the following SCIENTIFIC AMERICAN SUPPLEMENTS, the well-known wireless telegraph 
60 YEARS’ | “tone ag we —- on bread, : B . 1,914 expert, Mr. A. Frederick Collins, describes clearly and simply, without the aid of mathematics 
EXPERIENCE “Lead Flange Union Coupling Lead and In the construction of a roo-mile wireless telegraph outfit. Complete drawings accompany his 
side Thread,’’ for lead flange union coup descriptions. 
lings. H. Mueller Manufacturing Co 1,916 ence iptsoes. . ; 
“Lead Flange Union Coupling Lead Pipe.” The design and construction of a 1oo-mile The adjustment and tuning of a vemiile 
for lead flange union couplings, H. Mueller wireless telegraph set is described in Scien wireless telegraph outfit is discussed in Scrmn 
A MERICAN SUPPLEMENT 1624 


TIFIC AMERICAN SUPPLEMENT 1605 rit 















Manufacturing Co oseoccvseece MOee pA - M , : 
“Spring and Sutmmer Styles 1907,"’ fot hats rhe location and erection of a 1oo-mile wire theory and action of a 10o-mile wiretess 
Samuel Mundheim Co.. ; a 1,915 | less telegraph station is described in Scien graph outfit is explained in ScimmNTirn 
TIFIC AMERICAN SUPPLEMENT 1622 AMERICAN SUPPLEMENT 1625, 
ae In SCIENTIFIC AMERICAN SUPPLEMENT 1623 a ree Og ge = ele ship and 
the installation and adjustment of a too-mil« shore stations is clearly set forth in ScizN Tre! 
—S gy Ry ee He oa gg and drawing wireless telegraph stat.on is fully explained AMERICAN SUPPLEMENT 1628, 
of any patent in the foregoing let, or any pateni ; . s y 
CopyvnicHTts &c. in print issued since 1863, will be furnished from These six articles constitute a splendid treatise on the construction, operation and theory of 
iption 5 this office for 10 cents, provided the name awl = - — ‘ . 1 s he led any ad « 60 cents 
Bevone sending a sketch ant Seer mee may eee ad ae patent desired and: the. Gate. ta wireless telegraph instruments. ‘The complete set will be mailed to amy address for 60 cent 
Quickly as: sertain our opinion free whether an number 0 be pate desired an J e 4 7 
invention is probably pa ea ADBOOK om Patents nica- ¢iven. Address Munn & Co., 361 Broadway, New Single numbers will be mailed for 10 cents 
tions strictly confidential. HANDB on nd York. _ rour newsdealer, or from 
om free. Oldest agency oe patent -. Canadian patents may now be obtained by the in Order from yo cw 4 
atents taken through Munn o. receive ventors for any of the inventions nemed in the fore- Y Y 
Special notice, without charge, in the going lst. For terms end farther particulars MUNN @ ce.. S61 Broadway, New ork, N. Rs 











Scientific American, | sddress Munn & Co., 361 Broadway, New York. , 

A handsor mely illustrated weekly. Largest cir- tJ UNTIL YOU INVESTIGAT® , 
Seeition of any seientifie journal, Terms, $3 a NE Ee; “THE MASTER WOKK MAN,’ 
3 fours > $1. Sold by ali newsdealers. a two-eylinder r gasoline, xeresenear 





alcoho! engine, superior to any one-cylinde bam ag! en power 8 t i bulk are half that of s le cv Linder engines, with greater durabilit ‘orete 
0. 36 1 Broadway, New rk Less to Buy—Les« a Qilek cnaihy started. eepestaity ~ “me, ¥ € oan mounted on anv waro tis a combination ortable, stationary or tracti 
ince. 6% F St.. Washington, engine. SEND FoR CaTALoau THE TEMPLE vpreep to. Mfrs., Meagher and 15th Sts., Uhiengo. THIS {@ OUR FIrTY-THIRD YEAR. 
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et posted on THE COMING FUEL! 


DENATURED ALCOHOL" 


A NEW AMERICAN BOOK ON ITS MANUFACTURE—NEW LAW AND REGULATIONS 


Felles in ip © plein practical way all YOU want to know on this subject. FULL OF 
ecessary apparatus illustrated. Book sent post paid on receipt of price 





SPON & CHAMBERLAIN, '23 S. A., Liberty Street, NEW YORK 











Rubber Pump Valves 


For Cold and Hot Water, Oils, rye 
High Pressure Mine Service and for 


every pumping requirement. * »#* | 


Mechanical Rubber Goods of every description 
of unsurpassed qualities, including BELTING, 
HOSE PACKINGS, Gaskets, Mats and 
Matting, Tubings, Springs, Interlocking 
Tiling, Emery Wheels and MOULDED and} 
CUT SPECIALTIES for any mechanical 
and commercial device. 8 wt 2 vt Wt Wt Jt) 


NEW YORK BELTING & 
PACKING COMPANY, Ltd. 
93 & 93 Chambers Street, New York | 


CHARTER} 


Stationaries, Portables, Hoisters, Pump. 
rs wine and Boat Outfita, Combined 
wit! D nam os 








Giaseline. Gas, Kerosene. 
‘¢ | for Catalogu 
State Power Needs. 


CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 
SCA165 fi Pras ok ~~) Wa agt son os Weoek set Remees 
Aiso 1000 aseful articies, inciuding Safes 
Sewing Machines, Bicycies, Tools. etc save 
Money. WU 0 Free CHICAGO SCALE CO,, Chicago, lil, 
“LIBERTY BRAND” 
Steel Letters and Figures | 


Warranted 





Are the best mace 





See hand-cut on best tool steel. Put 
1» Lt. lished hardwood boxe 
<¥e vd by leading haréwere 
fv) le alors 
‘ ALLEN, DOANE & CO,, el 
Bostan, Mases., U.S. A. 
if PAYS BIG 
To emuse the Mo ign ic ms 
Public With 
. 
at “pustness Guide” tells rf wm 
} furnish Complete Outfits 


Big Advertising Posters = 
Humorous dramas brimful « of fun, 
travel, history, religion, temper- 
ance work and songs illustrated 
One man can do it rr 

y in any locality for 
& man with a little inoney to show 
in churches 


h 
Big profits each entertainmen Others 








balis, theatres, etc 
< it, wy not pee yee’ it's easy; write to us cad we we i tell you 


aut SEMENT SU SU rey CO« 467 Chemical Baok Bidg., CHICAGO 





Bausch & Lomb 


Fine Balances 

On, line of Analytical Balances is very 
omprehensive, including all the lead- 
ing makes. We can supply balances at 
all prices; also druggists’ and other 
mall balances from $3 50 up. This is 
only a part of our great line of labora 
tory apperatus, Write for prices and 
cataious 

Bausch & Lomb Optical Co. 

Rochester, N. Y. 


New VorK Bos WASHINGTON 
CHICAGO SAN FRANCISCO 


— 











** Watch 
Wisdom’? 














Don’t buy a 

watch until you have 
read what Elbert Hubbard says 
f about the value of ‘‘Time’’ and the 


/WVOWA Rp 


WATCH 


All you have to do is ask us for 
a FREE copy of ‘‘Watch Wis- 
dom’’—written by Fra Elber- 
tus himself. It’s worth read- 
ing even if you don’t buy 

a Howard. But ASK— 


Celebrated as the 4 
Standard of y. 
Accurac 


since 1842 y 





















E. HOW: 
WATCH COMPANY 

South Street 
Waltham, Mass., U.S.A. 


yee WAY 
OU BUY A 
HOWARD WATCH 















A Complete 
Machine Shop 
or $35.00 


a WNING control of this remarkable in- 
veution, full page illustrated descrip- 

tion SCIENTIFIC AMERICAN March 2, page 
and lacking adequate facilities for 
manufacturing and marketing it, I will 









Pleasures 
of Motoring 


A smooth running engine is more satisfac- 
tion than smooth roads Mobtloil —the 
perfect automobile lubricant s the only 
oil that makes smooth, easy running abso- 
lutely certain. There isa grade of 


VACUUM & 


Our pattes ns or materials coat you only half 
the pric ¢ asked by others. 4 


mM gid! wus 
ui i it uy vi AAA ANANA ined ss 
Sa iN] LY ALY ws S 


BUILD YOUR OWN BOAT 


We are the largest builders of pleasure boats in the world. We 
vel! you fall size working patterns, knock-down frames and 
materials from bene-dry stock, at half the price asked by 
others. We use these patterns and stock every day in building 
You are not buying theories. Catalog free. 





consider propositions from responsible par- 
ties for the sale either of control or entire 





business 
WM. L. HOLMES 
Majestic Building, Detroit, Michigan 
aaieenil 




















especially prepared for every 
engine. The Mobiloi!l booklet 
lists every make of auto- 
mobile and tells what grade 
of Mobiloil to use. It’s free. 

Mobiloil sold by dealers 
everywhere—in barrels and 
cans of varying capacities, 


Manufactured by 
VACUUM OIL Co., 
Rochester, N. Y. 


our regular boats 
DETROIT BOAT CO., No. 27 Bellevne Ave., Detrolt, Mich, 

















sé %? IRON 





guarse- 







Adjustable in size to tit any 





asier. Stronger (“it's 

but lighter we abt Rider 

bas absolute contre ‘] riding 

forward « " back ward, coast 

: jing or climbing a hill 
~Y Can't upset.” No dead cen- 

ter. sr oe Saeees and won't wear out.”” A straight 


x 
» a trengthen the apine and cheat 
enn Write for our free offer, UW tells 
“ Exer-Reteh “ Iron Ante Pree, 


106 N. Senate Av., lodlanapelis, Ind. 


nad reat th 
you how to get an 
"*Exor-Heteh” Nevelty Co., 








Net even the  auaplc iow of a blemish on the sur- 
face that bas been polished by this Polishing I Lathe. 
Complete with tail stock, 
tee rest, face plate, saw 
arbor, and three-jawed 
chuck milled bed. 5-inch 
sewing. Hollow spindle, 12 
inch bed. Polishing, grind- 
ing, and kindred opera 
tions A uscful machine 
in many places. Price $7.50 

ach. Catalogue free. 


GOODELL-PRAITT COMPANY, Greenfieid, Mass. 


=e 





LUFKIN 


TAPES AND RULES 
ARE THE BEST, 


Yor sale everywhere. Send tor 
Catalog No. 16. 


LUFKIN RVES co, 
inaw, Mioh., U.S.A, 























ew York and Loadon 







SIMPLE IN 
CONSTRUCTION 








There are fewer work- MO 
ing parts in the PR 
NEW YORK STANDARD 


CHRONOGRAPH 


than in any other. It is the only 1-5 second re- 
cording watch made in America and the only one 
made anywhere that is Fully Guaranteed. 


Ask Your Jeweler About It. 
New York Standard Watch Co., 401 Communipaw Ave., Jersey City, N. J. 











Loge)» 


GALVANIZING 
AMERICAN PROCESS E < 
SAMPLES an INFORMAN 








as 


NICKEL 


Electro- -Plating ' 
Apparatus ad Material, 


Hanson av VanWinkle 
Co., 





Newark. §, J. 
28 & 308. Cana) St. 
Chicago. 














COMPLETE 
ELECTRIC LIGHT OUTFITS 
For wade, Laundaen, Residences, Etc. 

We are specialists and have all sizes of the finest outfits that 
can buy, guaranteed ‘tally . We ce yntract to install any 
petr ny boat no matter bow large or email 
ts can be f instalied by anyone with the detailed 





Incandescent and Are Seare btighte. 
yrue and details address Electrical Depart 


RICHARDSON ENGINEERING CO., Hartford. "Conk 











The man who owns a me- 
chanical cleaning wagon 


‘Makes Money 


| Persons in over two hundred 
towns in the United States 
|! and Foreign Countries now 

operating. Not a failure 
avywhere. Pays iu towns of 
5,000 Or more. Price ranges 
from $2,000 to $5,000, accord- 
ing to territory selected, 
Earns net from $2,000 to $4,000 
a yeatand we can proveit. 

Carpets and everything cleaned without removal 
from floor or room 

Stationary Plants for Residences, Hotels, Churches, 
Theaters, Office Buildings, Hospitals, etc. Estimates 
furnished. 


WE OWN THE PATENTS 


Over twenty—many 
others pending. 
Infringers are_ being 
and wilt continue to be 
prosecuted. 
Gen’! Compressed 
Air and Vacuum 
Machinery Co. 
4462 Oliver St. 
ST. LOUIS, U. S. A. 
Catalog 
upon request. 














FIFIELD 


Automatic Drilling 
Attachment 
SELF-FEEDING 
Use in Bit-Brace for 
DRILLING 
Iron, Steel and Metals 


CONSTANT PRESSURE 
By Chain as Feeding 
IS AUTOMATIC 
No Pressure on the Drill by 
Operator—The Chain does thet. 
A. L. SMITH & CO. 
1307 Arch St., Philadelphia, Pa. Pa. 


Merkel 
Motor 
Cycle 


The only comfortable, non-injurious motor 
cycle on the market, built on the latest model, 
including the famous ‘ Merkel’? motor, Grip 
control, and Frame and Pork, abso- 
lutely the A speediest ruadster or racer 
yet made. 


Write for Catalogue and Prices 
MERKEL MOTOR CO. 
1062, 26th Avenue, Milwaukee, Wis. 





Pat’d Feb, 25, 1896, 
in U.S.A 


1907 Model 











"Sparks That “ Spark * 


If you want your battery to furnish 
the kind of sparks that get all possible 
wer out of your motor car or boat, 
install an 
Apple Battery Charger 


a Sraeee sighs on your car that 
4 batte ries sivas full and 


to furnish a strong, sure current. 
chr to-day for full in oration. 


The Payton Electrical Mfg. Co., 98 St. Clair St., Dayton, Ohio 


DRILLING 




















coca tem a BROS., Ithaca, BY 


ame 











15 te ¥1 South Clinton Street. 


ra 





